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The following list is not a complete description of all
safety measures required to operate the device or
module. Special operating conditions may require ad-
ditional precautions.

A\

Warning

Hazardous voltages are present in this
electrical equipment during operation.
Non-observance of the safety rules can
result in servere personal injury or pro-
perty damage.

® The earthing screw of the device
must be connected solidly to the pro-
tective earth conductor before any
other connection is made.

® Hazardous voltages can be present on
all circuits and components con-
nected to the supply voltage or 40 the
measuring and test quantities.

® Hazardous voltages can be present in
the device even after disconfi€etion
of the supply voltage (storage/capaci-
tors!)

o (T circuits must not be'eperated with
open secondaries.

® The limit values@ivenyin the Technical
data must notde exceeded at all, not
even during testing and commissio-
ning.

® Only qualifiedpersonnel shall work on
and areundsthis equipment. For cor-
fect and safe operation of this device
it is'indispensable, that the equipment
istransported correctly, stored, as-
sembled and connected properly and
thoroughly operated and maintained.

This instruction manual does not purport tg cover all
details in equipment, nor to provide for every possible
contingency to be met in conne€tiop™with installation,
operation or maintenance.

Should further informationgdeadesited or should parti-
cular problems arise which afe nét covered suffi-
ciently for the purchasérs, punpose, the matter should
be referred to the loeal Siemiens sales office.

Qualified personnel has to be trained for assem-
bling, connegtioneommissioning and operation of the
product{@and has t@ have qualifications in conformity
with theirgesponsibility, such as:

o Training,0r instruction, respectively authorization to
switéh,on and off, isolate, connect to earth and
magkcurrent circuits and devices/systems in con-
formity with the standards of safety regulations.

®\.Iraining or instruction for utilization and care of
adeduate safety equipment in conformity with the
standards of safety regulations

® Training for first aid

CE-Conformity

This product is in conformity with the directive of the
Council of the European Communities on the approxi-
mation of the laws of the Member States relating to
electromagnetic compatibility (EMC Council Directive
89/336/EEC).

Conformity is provided by tests that have been perfor-
med according to article 10 of the Council Directive in
accordance with generic standards EN 500B1-2 by
Siemens AG

The device is designed and manufactured for applica-
tion in industrial environment.

The device is designed in accordance with internatio-
nal standards of IEC 255 and the German standards
DIN 57435 part 303 (corresponding to VDE 57435
part 303).
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Order—no. E50410-A0012-U501—,

1 Introduction

This manual describes the main characteristics and the functioning of the digit
and circuit breaker failure protection 7SS52. Please read this manual compl

Y
@ted busbar

re cCommissio-

ning the protection system. Each chapter describes an essential part of thewion device and its

application.

1.1 Chapter index

Chapter 1: Introduction

This chapter gives an overview of the contents of this
manual. Information regarding selection and ordering
data is included in this chapter.

Chapter 2: Product description
This chapter outlines the range of applications, the
main features and the scope of functions of the

7SS52. In addition this chapter contains the de

tion of the versions, dimensions and configuratie
Chapter 3: Technical data

This chapter contains all relevant technical ififofmation
as well as the corresponding standards andg @ I-

nes.

L 4
Chapter 4: Mode of operation

This chapter describes all fun tio@l@&rﬁ.
k.

Chapter 5: Instructions for n
This chapter contains instrugtionsfor transport, confi-
guration and installation ction of the protec-

tion device. In addition facilities on the modu-
les are described

&

: O ting instructions
cribes in detail handling, testing and
g of the protection system.

: Maintenance
thods for fault analysis and replacement of system
nents are described in this chapter.

%pter 8: Repair

This chapter contains information about repair of the
7SS52.

Chapter 9: Storage
This chapter contains information about storage of
the 7SS52.

Annex:

The annex consists of various general tables, suppor-
ted by diagrams and tables for configuration and con-
nection of the protection system.

Siemens AG [(May 1998
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1.2 Data for selection and ordering

Table 1.1 gives an overview of the available variants
of the components (master unit, bay units) of the pro-
tection system 7SS52 and their ordering codes.

Table 1.1 Data for selection and ordering

Necessary ancillary devices anéjthewavailable docu-
mentation for their application withycoffesponding
ordering codes are added.

Distributed busbar and circuit breaker failure protection SIPROTEC 7SS52
MASTER UNIT

Nominal auxiliary voltage converter
DC 48,60V

DC 110,125V

DC 220, 250 V

Order=no.

1
7SS52 0 0 -

G w—>[

Mechanical design

in subrack ES902C

in surface—-mounted casing
in 8MF cubicle

Fitted for
8 bays
16 bays
24 bays
32 bays
40 bays
48 bays

o

1
0-0AA[]

A A A

O
O

6
A

mMTMOOW>

Fitted alarm modules
16 alarms
32 alarms

N -

Communication language
German
English

N =

BAY UNIT

Nominal current at 50/80 Hz
TA
5A

Order-no.

1
75852 1

A =[]~
#Dm

Nominal auxiliary voltage fokconverter
DC 60 to 250 V

3] —» [

Mechanical design

in casing 7XP2040-2 for flush mounting in panel or cubicle

in casing 7XR2040-1 for surface mounting on panel

in casing 7XR2040-2 for flush mounting in panel or cubicle without glass cover

moOo

Supplementary functions
withglit
With owercurrent time protection (in preparation)

13
A0O0-[JAAO
A

Siemens AG [May 1998



Introduction

Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation Manual Order—no. E50410-A0012-U501-

O

Order—no. @
ANCILLARY COMPONENTS
Fibre—optical connections master unit to bay units 6XV8100 - 1-000oe"m2

FO-Duplex outdoor cable with non-metallic rodent protection,
PE sheath 2GG 62,5/125 mm hollow conductor filled,

6XV8100 Cc

1-00goV

A A A

FO-Duplex indoor cable, stable design 2G 62,5/125 mm;
halogen—free and flame-retardant,

without FSMA plug

single—end pre—fabricated with FSMA plug

double-end pre—fabricated with FSMA plug

N=ao—[

100 meter lengths:
LengthOm
Length 100 m
Length 200 m
Length 300 m

Length 400 m
Length 500 m
Length 600 m K

Length 700 m
Length 800 m
Length 900 m

©CONOOOAWN=O0

10 meter lengths:
LengthOm
Length 10 m
Length 20 m

Length 30 m \
Length 40 m
Length 50 m O

Length 60 m
Length 70 m 1 4

Length 80 m \
Length 90 m

1 meter lengths:

LengthOm

Length T m
Length2m
Length3m

Length4 m @
Length5m
Length6m

ACIOTMMOUO®>

Length 7 m
Length 8 m
Length9m

ACIOMMOUOm>

xt order required for non—standardized lengths
fore delivery, the non—metallic anti-rodent protection is stripped at both ends an a length of 1 meter.
ended stripping lengths have to be ordered by plain text (preferably in steps of 1 meter).

Siemens AG [May 1998 1-3



Introduction

Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation Manual Order—no. E50410-A0012-U501-A1-76

O

Order—no. @
PC communication program DIGSI for busbar protection
German 7XS5010,-0
English 7XS501 o\
Connection cable 75S52-PC (9-pole; SUB-D) 7XV510

Documentation

Information leaflet LSA 2.2.7: E5 -A171-A1
Distributed busbar and circuit breaker failure protection
SIPROTEC 7SS52

Operation manual: Distributed busbar and circuit breaker failure protection -A0012-U501-A1-7691
SIPROTEC 7SS52

Ancillary devices

The following ancillary devices are contained in the delivery of the mastegun

Extraction handle for boards (1 off)

FO-Simplex indoor cable, length 0,2 m (2 off)

FO-coupler (1 off)

Inscription film

Torx socket wrench insert T8, T10, T20

Disk with PC communication program “DIGSI"” and for arrangement of

the text on the inscription strips
L 4 \< ’

O
Q>®

L 4
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2 Product description

4
This chapter describes application, main characteristics and scope of function\%SSSZ. It also
contains the description of the versions, dimensions and configuration. @

2.1 Application 0

The busbar and breaker failure protection 7SS52 is a ® By virtue iversal isolator replica, the
selective, reliable and fast protection for busbar 7SS tched with different busbar confi-
short—circuits and circuit-breaker failures in medium- gura design phase.

voltage, high—voltage and extra high—voltage switch-
ing stations. It is suitable for almost all busbar config-
urations.

n

ation of different current transformer ra-
ieved by parameter setting. Intermediate
ransformers are thus no more required.

The busbar protection uses a "per-phase measuring” %usbar short-circuit is detected by evaluating
t

principle. differential current and the stabilizing current.
The protection system consists of a master unit ppropriate measures ensure correct performance
and up to 48 bay units (FE) connected by fibre— even for extreme CT saturation (duration of cur-
cables. The latter can be located in the vicinit rent transmission =3 ms half period).

bays (distributed) but also together with the ZE,in"¢
bicles (centralized)..

<5

® The integrated circuit breaker failure protection

(CBF) can be operated in six modes, selectable per

The protection can be used with all types - bay:
gear with either conventional or lineari _ current sensor
The modular design facilitates (_ext&w ioRg ormodifica- — TRIP repetition with current sensor
tions of the protection systemin ¢ ity with the
switchgear design. — 1-stage CBF (unbalancing)?
The 7SS52 is designed for 12 ive bus zones and — 2-stage CBF (TRIP repetition with following
12 bus coupler sections (KS@ usbar configura- unbalancing)
tion can include up to 24 | al sectionalizers — TRIP repetition and following unbalancing with
and 4 bus couplers (1 b ler = 2 bays). pulse trigger

\ — Start by external CBF and tripping via the isola-

tor replica

which serve exclusively for coupling of the bus zones.
ey do not have any feeders.

current of the feeder with breaker failure is inverted for cal-
lation of the differential current.
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2.2 Features

e Powerful 32-bit microprocessor system

® Completely digital measured value processing and
control, from the aquisition and digitizing of mea-
sured values, recognition of the isolator status and
processing of the CB failure protection signals up
to the trip decisions for the circuit-breaker

® Easy menu—guided operation via integrated keypad
and display panel

e Storage of fault events as well as instantaneous
values for fault recording.

® Complete galvanic and disturbance—free isolation
between the internal processing circuits of master
unit and bay units and the measuring and auxiliary
supply circuits of the station by virtue of screened
measuring transducers, binary input and output
modules and DC converters.

2.3 Scope of functions

2.3.1 Busbar protection

The numerical busbar protection contaifs,thesféllo-
wing functions:

® Busbar protection with up to 12%us zénes, 12 bus
coupler sections (KS) and upgo748 bay units.

e [Evaluation of the differential Gurrent in conjunction
with through—current stabilization (refer Fig 2.1).

® Tripping dependept ORythreesndependent mea-
surement decisions;,2 based on busbar configura-
tion and 1 isolator#independent (check zone).

® Typical trip time < f&4ms.

® High stability even with very high short—circuit cur-
rents and CT saturation.

® /one-selective and phase-selective blocking of
the busbarprotection by the differential current
monitor

Disturbance-free and fast data traftsmission from
and to the bay units by fibre—opticalinks.

Complete scope of functionsifomthe selective pro-
tection of multiple bushar systems.

Central administratiom,and feeder—dedicated indi-
cation of the isolatesstates.

Continuous moriitering of measured values as well
as of hardwapé"and Seftware of the unit

Compreghensivg selft—-monitoring provides for fast
signallingiofunitfailure.

Commtimigation via the V.24 interface and utiliza-
tiéngof the program DIGSI for system configura-
tign, Settings, parameterizing and reading—out of
events and fault recordings.

Commissioning support by means of measuring
and annunciation features.

Characteristics for check zone and bus—selective
zones can be set independently from each other.

Matching to different CT ratios without intermedi-
ate matching transformers.

Selective clearance of short—circuits even on the
bypass bus with signal transmission to the remote
end.

Detection and disconnection of short—circuits in
the coupler bay between current transformers and
circuit-breaker based on current measurement
and selective unbalance.

Direct operation of the circuit breaker by the bay
unit.
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2.

3.2 Circuit-breaker failure protection

The 7SS52 has an integrated circuit breaker failure
protection (CBF).

1.

Six modes are available:

Current sensor

After initiation by a TRIP command from the fee-
der protection, this signal is checked in the 75552
for reset. If the measured current stays above the
set threshold after a set time has elapsed, then
zone-selective TRIP commands will be issued in
the bays considering the isolator replica in the
7SSh2.

. TRIP repetition with current sensor

When initiated by a TRIP command from the fee-
der protection, the 7SS52 issues a TRIP command
to the circuit breaker of the initiating feeder after a
set time delay. In case this second TRIP command
is also unsuccessful, tripping as per mode 1 is ef-
fected.

. Unbalancing

After initiation by a TRIP command from ¢
der protection, this signal is checked in the 5
e [ ]

for reset. If the measured current stay
set threshold after a set time has elaps n
the polarity of the current in this feeder i erted

(unbalancing). For this functionQK’at set of

parameters is available. K

Q>®

. TRIP repetition

O

. TRIP repetition with subsequent unbal@cing

When initiated by a TRIP command from the fee-

der protection, the 75S52 is TRIP com-
mand to the circuit brea itiating feeder
after a set time delay. | is second TRIP
command is also unsugc , unbalancing as per

mode 3 is initiated.

ith subsequent unbalancing with
pulse trigger

The functionis tri ed by a trip command from
the feeder pro ion at the remote feeder termi-

nal.
The is described in mode 4.

e
e IS used for remote transmission of the
ing signal.

y external CBF

RIP command utilizing the integrated isolator re-
plica.

6
%ase of a separate circuit breaker failure protec-
@ the 7SS52 can generate zone—selective feeder

Recognition of a breaker failure in case of a busbar
short—circuit by current limit value comparison.

For all CBF modes, a feeder-selective command
to trip the circuit breaker at the remote feeder ter-
minal (transfer trip) is issued by the bay units
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Differential current AIk

I> DIFF.

O

Fault characteristic @

k=0.8

k =0.65 - Pick-up @
characteristics

k=0.b Q

Notes:

The pick—up characteristic can be set independently for

® bus—section specific busbar protection,
® check zone,
® circuit—breaker failure protection with forced u

Figure 2.1  Pick—up characteristics of the busbar and break

233 Isolator replica P ( ’
The isolator replica is common for b@otection

and circuit—breaker failure protectiofi.

® The system is laid out for 4 S bus sections
and 12 bus coupler sections
The protection system i le for configura-
tions with single, doubl trple busbars with or
without transfergbypa us. Combi-bus opera-
tion is possibl

Up to 4 couplers ler = 2 bays) can be confi-
gured. These can be'bus couplers or/and longitudi-
nal sectionalizers.

With trasfer (by’pass) or combi-bus operation up

Load chara%’sm

@ing current 2 11

Integrated storage of isolator status on loss of DC
supply

Isolator running time supervision

The allocation of NOT OPEN = CLOSED elimi-

nates the necessity of calibrated isolator auxiliary
contacts.

Matching to station configuration by operator—
guided configuration during commissioning.

Isolator status indication by means of LEDs in the
bay units.

to4 ctions can be handled. (With “combi-
bus o n"” the main bus can assume the func-
ti ansfer bus).
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234 Trip output/reset
The signal processing is distinguished by the follow-
ing characteristics:

® Feeder—selective TRIP command by the bay units.

® Feeder—selective selectable overcurrent release of
the TRIP command.

® Extension of busbar TRIP signal for set time

® Current—controlled reset of TRIP signal

235 Fault recording

The digitized phase current values of all feeders and
the differential and stabilizing currents of the bus zo-
nes and the check zone are stored. This fault record,
starting 200 ms before the TRIP command and termi-
nating 100 ms after the TRIP command is initiated by
a busbar short—circuit, by binary input or by operation
from the master unit. The 7SS52 stores up to 2 fault
records.

The fault data can be read out via the serial interface
of the master unit and analysed by the communiea-
tion program DIGSI.

2.3.6 Binary inputs, trip outputs,

re-assignable alarm relays and LED’s
The bay units are the interfagg,link'to the station.
Each bay unit has
® 4 command relay§ywithyeach 2 NO contacts
® 1 commandfrelaypwith® NO contact
® 1 alarm relay¥ith 1¥NO contact

® 1 alarm relay with2 NO contacts (device failure,
not marshallable)

The funétional allocation of the outputs can be mars-
halledpvia the keypad of each bay unit.

10:6imary inputs are used for recognition of the isola-
tor'states. The status is indicated via LEDs.

Al binary inputs and corresponding LEDs of the bay
URiare freely marshallable.

Up to 2 x 16 alarm relays and LEDs in the master unit
can be marshalled with various functions for user—
specific output and indication.

Several single alarms can formita, gretp alarm.

Up to 7 fixed allocated binary/inputs can be used to
control functions of the,master/unit (e.g. release fault
record, acknowledge LEDk

2.3.7 Measuringyand testing functions

The 7SSE2yprovides a variety of measuring and te-
sting function§yto assist during commissioning and
maintenance,

o  Displayof the feeder currents per phase in each
bayWwhit and in the master unit. In addition the data
are available at the serial interface.

® | Calculation of differential and stabilizing currents
phase—selective and zone-selective. Display of
these values in the master unit and for the check
zone in the bay unit. In addition the data are availa-
ble at the serial interface.

® Monitoring of the zone—selective and phase—selec-
tive differential currents with zone-selective blok-
king or alarm output.

® Monitoring of the differential currents in the check
zone with blocking of the busbar protection and
alarm output.

® Phase-selective trip test including control of the
feeder circuit breaker (from master unit or bay
unit).

® Removal of one bay from the busbar protection
processing via master unit or bay unit, e.g during
maintenance works (”bay out of service").

® C(yclic test of measured value aquisition, measured
value processing and trip circuit test including the
coils of the command relays.
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2.3.8 Operational and fault events
The 7SS52 supplies detailed data for the analysis of
faults as well as for operational events.

Up to 99 operational events and 40 fault events are
stored in a rotating buffer in the master unit.

e Operational events
Switching operations, (e.g. isolator switching),
protection status indications (e.g. start of cyclic
test), isolator status irregularities (running time,
auxiliary voltage failure, etc.) and other monitoring
functions belong to this group of events.

® F[ault events
Trip signals in the event of busbar short—circuits,
circuit-breaker failure and transfer trip belong to
this group of events.

2.4 Versions

The busbar and breaker failure protection 2SS52)as a
system consists of the components

® master unit
® Dbay units
® data links (fibre—optical cablas).

The master unit can be delieredsin a SIPAC 19" sub-
rack for cubicle mountihg ofjin a.€asing for surface /
wall-mounting. On @ccount,of the modular design,
different fitting vaflantsf¢an be coordinated with the
station configurationThe Bay units are built into a
7XP20 casing for cubiclefmounting or surface moun-
ting.

Prefabricated glas—fibre optical cables (62,5/125um)
with doublesend FSMA plug connectors are used for
the data‘€xehange. They are suitable for outdoor in-
stallatiom,and can be delivered with specific anti-ro-
dent protection.

Indoer cables may be used for centralized configura-
tion‘efithe bay units.

239 Self-monitoring

Hardware and software are continyousiyamonitored;
irregularities are recognised instantly and'annun-
ciated.

High security and availability @refachieved by the con-
tinuous monitoring of:

—_

. the isolator status,
. the trip circuits,

. the measuredgeurrents,

. all supply\woltages,

2
3
4. the measured yalde transformation,
5
6. the pregramamemories,

7

. the'program processing.

For'diagnosis purposes in the event of device failures,
a'dedicated data memory is available in the master
unit.

2.41 Bay units

2.41.1 7SS521x-5DA00-xAAO0 for panel surface
mounting

For the variant "surface mounting” the bay units are
delivered in casings type 7XP2040-1.

The casing is completely metal-closed with a remova-
ble front cover with acrylic window. The integrated
button can be used for reset of the LEDs while the
front cover is fitted.

Earthing screws are at the left side of the casing.

The heavy—duty current terminals automatically short—
circuit the current transformer when the module is
withdrawn.

All signals including the auxiliary voltage are connec-
ted to double-level terminals. The device has 28 con-
nection terminals at the bottom side and 50 more ter-
minals at the top side. In each level the terminals are
numbered from left to right.
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Two FSMA connection points are located on the bot-
tom, next to the terminal strip, for the fibre—optical
link to the master unit. Two additional FSMA connec-
tion points are prepared for functional extensions of
future system developments.

The dimensions of the casing can be seen in figure
2.4,

The device is enclosed by a metalic front cover which
is electrically connected to the casing by means of
contact spring blades.

The special door mechanism facilitates commissio-
ning and maintenance. The mechanical structure is
earthed via a flexible wire connection.

2.4.1.2 7SS521x-5CA00-xAAO0 for panel or cubi-
cle flush mounting

With the variant for "flush mounting” the bay units
are supplied in casings type 7XP2040-2.

The casing is completely metal-closed with a refmava-
ble front cover with or without (ordering code g " at
the 9th digit instead of "C") acrylic window.gfihe iRte-
grated button can be used to reset the LEDs while
the front cover is fitted. An earthing screw istlogated
on the rear of the casing.

The heavy—-duty current terminals autematieally short—
circuit the current transformer when thegmodule is
withdrawn.

All signals including the auxilidfy supply are connected
to terminals, located on the tear side. For each electri-
cal signal one screw-typesand 6fe plug—in connection
point is available fog statiop wiring.

The plug—in moddles are,designated according to their
position in a cabrdinate system. The connections in-
side a module arefnumibered from left to right (as
seen from the reanfig.g. 1C1 and 1B4 (refer to figure
2.6).

FSMA screw-tyfe connections are located on the
rear sidetfor a fibre—optical interface to the master
unit.

Thie dimensions can be seen in figure 2.5.

2.4.2 Master unit

The master unit consists of sevéralamedules in double
Europe format and is modulatly fittedéin a SIPAC 19"
subrack (height 6U)

Degree of protection IP20jisfguaranteed. When deli-
vered in a surface-mounted‘easing, IP55 applies and
when mounted in aneBMF—gubicle with swing—out
frame, IP54 appliess

2.4.2.1 (\1SS5200-xAxx0-0AAXx in subrack ES902C

(SIPAC)

The, stibrack‘consists of an aluminum frame covered
fromyall sides by metal plates. These are perforated at
the bottém and top to cater for sufficient ventilation.

Themnodules are electrically interconnected by means
ofjah integrated bus board and plug—in elements.

The subrack’s frontside is covered by a metalic plate.
This front plate is hinged and can be opened down-
wards after loosening the fixing screws.

The subrack holds following modules in double-Eu-
rope format:

® Power supply (SV)
The functional unit is 4 SEP (standard mounting
space) wide.

® [nput/output module (EAZ1 and EAZ2)
Up to 2 modules each with 16 alarm relays can be
used.

To each alarm relay an LED on the front plate is
allocated.

The EAZ1 allows processing of up to 7 binary in-
puts.

Central processor modules protection (ZPS)
4 modules (SBK; BSZ1 to BSZ3) of this type with a
width of 2 SEP provide the protection function.
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Further 1 to 6 modules (depending on the system
configuration) are used for the data exchange with
the bay units. Each interface communication mo-
dule (SK) can exchange data with up to 8 bay
units.

® Fibre—optical module (LMZ)
For each SK—-module there is an electrical/optical
signal converter module, fitted on the device's rear
side. The receiver and transmitter connection
points per bay unit are numbered on the master
unit’s rear plate.

The external electrical connections (SV, EAZ) are
designed as connection modules on the device's
rear side. For each electrical connection point,
there is one screw-type and in parallel one snap-
in connector for the station wiring.

The connection modules are designated according
to their position in a coordinate system. The con-
nections inside a module are numbered from left
to right, e.g. 1C1 and 5B4 .

FSMA connectors are provided for the fibre—ofti-
cal interface to the bay units.

The optical connection via FSMA plugs to a station
control system is prepared.

The mechanical dimensions can be seefi'in
figure 2.7.

2.5 Design

Binary inputs and outputSyfromeand to the protection
system are routedvia the input/output modules of the
bay unit (EFE, SAR)and thefmaster unit (EAZ1 and
EAZ2).

The protection system recognizes the information
from the station (e.g, remote reset of indications) or
from other@evices (e.g. initiation of breaker failure
protectiom). Qutputs are:

® cofimands for tripping the circuit breakers, which
are'exclusively generated by the bay units

2.4.2.2 7SS5200-xBxx0-0AAXx in wall-mounted
casing

For the variant with surface-mounted casing the sub-
rack is fitted into a wall-mounted casing.

All electrical and optical connections’are made from
the bottom side of the casing.

The door of the casing is%equipped with a large glas
window. The design 6fthe wall-mounted casing with
the three componefits door, swing—out frame and
base facilitates inStallation, operation and service.

The mechahical*dimensions can be seen in figure 2.9.

If only fibre—gptiécables with anti-rodent protection
shall beuSed, then the number of bay units connec-
ted tQthe Wwall-mounted master unit should not ex-
ceede36:

® alarms for remote signalling of important events
and states

® optical indications (LED).

An integrated keypad together with the built—in alpha-
numerical LC display allows communication with the
master unit as well as with the bay units. These ope-
ration elements provide for input or display of all data
necessary for processing, such as setting parame-
ters, station data, etc. (refer to chapter 6) as well as
read—out of relevant operations and fault events (refer
to annex A.1.2).
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In addition, communication with the the master unit is
possible via the serial interface.

The functional units in the bay unit and master unit
are powered by powerful power supply units. The bay
unit has a wide-range power supply. For the master

2.5.1 Fitting of the modules

O

unit power supply modules for different ingut voltage
ranges are available.

Short dips or failures of thesup oltage up to 50
ms, which may occur due tN cuits in the DC
supply system of the statigh,jare

DC storage capacitor (for

o

mpensated by a
voltages =60 V).
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25.2 Device connections \K
Table 2.1 Overview of the deVice connections
Variant Current | Voltage connections FO connections
Panel surface terminals with connection cross—sections: integrated FSMA plug connector
mounting max. 4 mm? for stranded wires for FO connection, glass fibre
bay unit max. 7 mm? for solid wires 62,5/125 um
Panel or cubicle nnection max. 4 mm? screw connection max. 1,5 mm2 | integrated FSMA plug connector
flush mounting i allel double leaf-spring— in parallel double leaf-spring— for FO connection, glass fibre
bay unit crimp contact for max. 2,5 mm? crimp contact for max. 1,56 mm? 62,5/125 ym
Master unit (sub- ¥ screw connection max. 1,5 mm2 | integrated FSMA plug connector
rack) in parallel double leaf-spring— for FO connection, glass fibre

crimp contact for max. 1,5 mm?2 | 62,5/125 um
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2.6 Dimensions s
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3 Ml 12,7
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Figure 2.4 Mechanical dimensions 7XP2040-1 for surface mounting (all dimensions in mm)
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3 Technical data

Table 3.1 General device data

O

Input circuits Rated current Iy

Rated frequency fyn

Thermal overload capacity in current path
continuous
for10s
for1s

Dynamic overload capacity ( 1 half-cycle)

Burden
currentinputsatIy=1A
current inputs at Iy =5 A

Q

B
&

30 x Iy
OXIN
250 x Iy

<0,1 VA
<0,2 VA

Voltage supply Rated auxiliary voltage Ugyx, DC 48/60, 110/125, 220/250 V
Y% DC 60 to 250 V
Permissible tolerance of ratew oltage Uzux —20 bis +15 %
max. ripple <12 %
Power consumption
(dependent on's onfi ion)
quiescent master unit 35t0 80 W
bay unit 12 W
energized \ master unit 42 t0 92 W
bay unit 16 W
back-up ti auxiliary voltage failure =50 ms (with Uy =60 V)
Digital inputs Ngmb master unit 7
bay unit 20
tmge DC 24 bis 250 V (thresholds selecta-
ble by plug—in jumpers)
inal control voltage DC 24,60, 110, 220 V
k—up threshold 0,8 x Un
rop-off threshold 0,65 x Uy
Current consumption approx. 1,6 mA/input
Alarm contacts Number of relays
marshallable master unit 16/32 (each 1 NO contact)
bay unit 1 (1 NO contact)
not marshallable master unit 1 (2 NC contacts)
bay unit 1 (2 NC contacts)

Switching capacity MAKE/BREAK
Switching voltage

permissible current continous

20 W/VA
AC/DC 250 V
TA
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Table 3.1

General device data (continued)

O

Command contacts
(bay unit)

Number of relays

Switching capacity CLOSE
OPEN

Switching voltage

permissible current

L 4
4 (each 2 NO S)
1 (1 NO ¢ont
1000 W/N

Light emitting diodes
(master unit)

(bay unit)

Ready for service
Failure indication
Marshallable indications

Ready for service
Failure indication
Isolator states (marshallable)

Alarms (marshallable)

30 W,
AC/
continuously A
0,5s
green 1
red
red 6/32
green 1
re 1
re 5
5

6

Operate, display

LC—display

4 lines x 20 characters
4 lines x 16 characters

Serial interface
(master unit)

(bay unit)

(bay or master unit)

24 keys
12 keys

Sealed keypad ter unit
y units

Communication i ac nt connection
Baud rate

Diagnosis interfac connection
Baud rate

Interfgce f@peed data communication

Co, 1l

9pol. subminiatur ISO 2110
1200 to 38 400 Baud

9pol. subminiatur ISO 2110;
1200 to 19200 Baud

FSMA plug connector

d rat 1200 kBaud
ibre—aptical cable glass fibre 62,5/125 um
tical wavelength 820 nm
rmissible cable attenuation max. 8 dB
@ transmission distance max. 1,6 km?
\ character quiescent status "light off"”
Casings
(master unit) Cubicle IP 54
Surface-mounted casing (wall-mounted) IP 55
SIPAC subrack IP 20
(bay unit) Casing (7XP20) with window pane IP 51
¢ without window pane  IP 30
Terminals IP 21
Degree of protection according to EN 60 529
Note:

ination of the maximum distance

—

8 dB reserve line attenuation
attenutation factor of FO-cable

|ma>< -

typ. reserve for ageing and temperature drift 2 to 3 dB
plug attenuation (FSMA): ca. 0,3 dB/plug

FO attenuation coefficient « (glass fibre 62,5/125 um):
3,6 dB/km
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3.1

Table 3.2

Electrical tests

Standards and guidelines

O

L 4

CE conformity, regulations

This product fulfills the regulations of the guideline of
the Council of the European Community for harmoniza-

formi
test’p ed by Siemens AG ac-
ordi rticle 10 of the guideline
i ity with the basic techni-
cals

tion of the legal stipulations of its member countries

about the electromagnetic conformity (EMC guideline

89/336/EEC) and about the application within defined

dards of the group IEC 255 and the national stan

This

gy is the result of a

dards EN 50081 and EN
for the EMC guideline and

eline.

voltage limits (low voltage guideline 73/23/EEC). Thi
product is in conformity with the international st N 60255-6 for the low voltage gui-
S

DIN 57 435 /part 303.

This product was developped and manufactlre
utilization in industrial installations acc 1

EMC standards.

Insulation tests

|EC 255-5;

DIN VDE 0435 part 303
EN 60255-6

High voltage test (routine test),

except auxiliary voltage input
High voltage test (routine test),
only auxiliary voltage inp

all circuits, class Il

Impulse voltage te,

2 kV (r.m.s. value), 50 Hz; 1 min

2,8 kV DC, 1 min

both polarities

5 kV (peak value), 1,2/50 us, 0,5 J,
3 positive and 3 negative pulses in
intervals of bs

EMC tests for radio transmission
EN 50081-2 (basic technical stan-
dard)

Radio disturba VO on lines, only auxiliary vol-
tage IEC CISPR, 1T, 5011, DIN VDE 0875 part 11
i nsity

5011, DIN VDE 0875 part 11

150 kHz to 30 MHz, limit value
class B

30 bis 1000 MHz, limit value
class B

EMC tests against disturbances
|IEC 255-6, IEC 255-22
(international product standards)
EN 50082-2 (technical basic stan-
dards)

DIN VDE 0435 part 303 (German
duct standards for protection de

@@

test (1 MHz-Test)
DIN VDE 0435 part 303;

(SC)102

charge of static electricity
255-22-2; IEC 1000-4-2; VDE 0847 part 4-2;
N 61000-4-2; class llI

Exposure to HFfield, amplitude—-modulated
|IEC 1000-4-3; VDE 0847 part 3;
EN 61000-4-3; class llI

Exposure to HFfield, pulse-modulated
IEC 77B(Sec)136; ENV 50204; VDE 0847 Teil 204;
class Il

Fast transient disturbance/burst
|EC 255-22-4; IEC 1000-4-4;
EN 61000-4-4;

VDE 0847 part 4-4; class IV

2,5 kV longitudinal; 1 kV transversal,
1 MHz; t = 15 us; 400 pulses per s,
test duration 2 s; R = 200 Q

2,5 kV; 100 kHz, 1 MHz, 10 MHz,
50 MHz; R =50 Q

6 kV contact discharge; 8 kV air
discharge, both polarities; 150 pF;
R =330Q

10 V/m (r.m.s, non—modulated);
80 to 1000 MHz; 80 %; 1 kHz; AM

10 V/m (r.m.s. value); 900 MHz
+5 MHz; repetition frequency
200 Hz; ED 50 %

Protective conductor: 1 kV/5 kHz;

all circuits: 4 kV/2,5 kHz; 5/50 ns;

5 kHz, burst duration = 15 ms; repe-
tition rate 300 ms; both polarities;

R =50 Q, test duration 1 min
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O

Table 3.2 Electrical tests (continued) S

EMC tests against disturbances High—energy pulse/surge Auxiliary volta ts/signal lines

(continued) EN 61000-4-5; EN 50082-2;

IEC 255-6, IEC 255-22 IEC 1000-4-5; auxiliary voltage input DC/signal lines: 1 kV sym. u .

(international product standards) class Il 5 pulsesgoot arities

5N<j5(;082_2 (technical generic stan- HF on lines 10V (r }: 150 kHz to
ards IEC 1000-4-6; VDE 0843 part 6; ;1 kHz; AM;

DIN VDE 0435 part 303 (German pro-

duct standards for protection devi- EN 61000-4-6; class li

ces) Magnetic field with energy—technical frequency continuously;
IEC 1000-4-8; IEC 255-6; EN 60255-6; m for 3's; 50 Hz; 0,5 mT
EN 61000-4-8; VDE 0847 part 4-8; class IV

Table 3.3 Mechanical tests

Mechanical impact
|[EC 255-21-1, class Il;
IEC 68-2-6, test Fc

permissible mechanical impact

in service (severity 12 a(x{ 10T.2)
during transpo@ 23 acc. to SN 29010 T.2)

sinusoidal

10 to 60 Hz, £0,075 mm amplitude;
60 to 150 Hz; 1 g acceleration; fre-
quency spectrum 1 oktave/min;

20 cycles in 3 axes rectangular to
one another

sinusoidal

5to 8 Hz; +£7,5 mm amplitude;

8 to 150 Hz; 2 g acceleration; fre-
quency spectrum 1 oktave/min;
20 cycles in 3 axes rectangular to
one another

>
&

Table 3.4 Climatic conditio

Climatic conditions
EN 60255-6
IEC 255-6

DIN VDE 0435 Teil 303 \@

Humidity in operation

ermissible ambient temperature
in‘operation

for storage

during transport
during start-up

L 4

—-10 to +55 °C (bay unit)
0 to +55 °C (master unit)
-2510 +70 °C
-2510 +70 °C
—-10 to +55 °C (bay unit)
0 to +55 °C (master unit)

annual average <75 % relative hu-
midity, on 30 days per year up to
95 % relative humidity, no conden-
sation permitted

The devic Id be assembled such that they are not imposed to direct solar radiation or abrubt change in temperature which
might cau nsation

Com at temperatures =0 °C is permissible only if the site conditions ensure that no command output can be activated
unl the device temperature has reached 0 °C.
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3.2 Service conditions

Static protective devices are designed for use in stan-
dard relay rooms and compartments so that with pro-
per installation electro-magnetic compatibility (EMC)
is ensured. The following should also be heeded (if
applicable):

® All contactors and relays which operate in the
same cubicle or on the same relay panel as the
digital protection equipment should, as a rule, be
fitted with suitable spike quenching elements.

3.3 Inter—changeability

® Devices
Protective devices in housings or racks fitted’at
the factory are delivered complete and can béyin-
terchanged as a unit with identical orderingteodes.
The threshold of binary inputs has to be aatched
with the station data.

® Modules
Plug-in modules are, in generalyintaschangeable if
the type designations up to theebligue stroke are
identical (the characters behindithe oblique stroke

3.4 Busbar protection

Table 3.5 Bushar protection

e All external measuring leads infsubstations from
100 kV upwards should be sere€ned with a screen
capable of carrying power,eurrehts. No special
measures are normally’ngcessary for medium-vol-
tage substations.

® |t is not permissibledo withdraw or insert indivi—
dual modules @indeg.voltage. In the withdrawn con-
dition, some components are electrostatically en-
dangeredgduning flandling, the standards for
electrostatically endangered components must be
observed., The'modules are not endangered when
pluggedin:

contain internal factory data which do not normally
affect the inter—changeability). With modules ZPS,
however, the address settings must be checked
and with modules EAZ the address setting and
threshold setting must be checked and adapted by
jumpers.

Should it become necessary to exchange any digital
device or module, the complete relay settings should
be checked. Respective notes are contained in chap-
ter 6.

Characteristic

Stabilized differential current measurement

Setting ranges Overcurrent I/Ingm !

Stabilizing factor K for bus—section specific pro-

tection

Stabilizing factor K for the check zone

0,2 to 4,00 (in steps of 0,01)
0,5t0 0,8 (in steps of 0,01)

0to 0,8 ((in steps of 0,01)

Diff-cdrrentisupervision

Setting ranges Current limit value I/Iorm "

Time delay

0,05 t0 0,8 (in steps of 0,01) 2
1,0to 10 s (in steps of 1) 2

Tripping time typical trip time

15 ms

1) INorm = normalized nominal current referred to the current transformer with the highest ratio (base CT)

2) Identical setting ranges for the zone—selective protection and the check zone
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3.5

Table 3.6

Circuit-breaker failure protection

Circuit-breaker failure protection 1

Control modes

one or two—-chang@hinitiation

Modes of operation
(with external initiation)

Current sensor, TRIP repeat (1/3-phase) with
current sensoryforced unbalance (1-step),
with TRIPgepeat; ferced unbalance
(1/3-phase; (2=step), TRIP repeat and unba-
lance Wwith'pulse trigger

TRIP%y, external CBF protection (tripping via
is6lator mimic of busbar protection

Setting ranges

Overcurrent

/I 2)

Stabilizing factor K

Time delay for unbalance/current sensor

Time delay for trip signal repeat

0,2to 2,00 (in steps of 0,01)
0,t0 0,8 (in steps of 0,01)

0,05 to 1,00 s (in steps of 0,01)
0to 1,00 s (in steps of 0,01)

Circuit-breaker failure protec-
tion
(for busbar short—circuit)

Overcurrent I/Iy?

Time delay

0,2 to 2,00 (0,01)
0,05to 1s(0,01)

3.6 General data

Table 3.7 General data

Minimum duration of TRIP com-
mand

Trip signal 'Storageitime

Minimamieurrent limit for reset of signal 1/I,,2)

0,02 to 1,0 s (in steps of 0,01)
0,2 t0 2,0 (in steps of 0,1)

Overcurrent release of trip signals

Settingirange I/1,

0 to 25 (in steps of 0,01)

Isolator running time

Settingyange in s

1 to 180 (in steps of 0,01)

Busbar (BB) configuration

Bushar arrangement (max.)

Number of bays

Quadruple or triple busbar with
transfer busbar; up to 4 couplers
and 24 sectionalizers, 12 bus sec-
tions, 12 coupler bus sections.3

48 (including bus couplers and sec-
tionalizers)

1) selectable feeder—selective

2)  Nominaleurrent of the feeder current transformer (1 or 5 A)
3) Sections'whiehiserve exclusively for coupling of bus sections; no feeder bays

Note:

1 longitudinal isolator (LT) (without current transformer) = 1 bay

1 séctienalizer or bus coupler = 2 bays
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3.7 Ancillary functions

Table 3.8

Ancillary functions

O

Self-diagnosis functions

Current monitoring per feeder
Auxiliary voltage monitoring
cyclic test

Check of the data transmission between master unit

Memory tests

Operational measured values
Bay unit

Feeder currents

range
tolerance

Differential and stabilizing curri heck zone

and bay units
%{&W

range

Master unit

Event recording

Fault recording

Iy Lo Ls Ie
in A primary and in % Iy

0to 1000 % Iy

typical 2 % of measured value

LaL1 Tar2; Tais
Isi 1 Isto; Isia
0 to 1000 % Iy
fin Hz

fy £ 5 Hz

0,1 Hz

Frequency @
range
tolerance

Feeder curren

range @

toler,

Differ, n%tabilizing currents of all bus sections

(s@ S-BSZ1; ZPS-BSZ and ZPS-BSZ3)

Iy I Izin % Iy

0to 1000 % Iy

typical 2 % of measured value
g1 TaL2i Tais

Is 1 Isto; Ispz in % Iy

0to 1000 % Iy

Storage time (from busbar TRIP or external initiation)

-200 to +100 ms
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4 Mode of operation

4.1 Operation of complete unit

The digital busbar and breaker failure protection
7SSbh2 consists of compact bay units which are con-
nected to the master unit by fibre—optical cables. Fig
4.1 shows the basic structure of the protection sy-
stem.

The protection system is equipped with powerful 16
bit (bay unit) and 32 bit (master unit) microprocessors.
All tasks from aquisition of the measured values up to
the commands to the circuit breakers are exclusively
processed in a digital manner.

In the bay units the feeder or coupler currents are
measured time-synchronized, digitalized, preprogess
sed and transmitted to the master unit via the fast
serial interface. The input nominal current can beyror
5 A depending on the main current transformende-
sign. The measuring inputs are completely galyani=
cally isolated and low—capacitive by transducefs Sup-
pression of disturbances is achieved by filtersyahich
are optimized for the measured value processing with
regard to bandwidth and processing‘peed:

The bay unit captures the isloatorpesition's and bay—
related binary signals, processesyfunctions of the
breaker failure protection and#ftlfills¥aUtodiagnosis
tasks.

Heavy—duty command rélays take the protection sy-
stem'’s trip commafds diréctly to the circuit breakers.
Alarm relays and@ihdications (LED; LC display) allow
event indication. In additioh operational measured va-
lues are displayed!

The master unit is designed as a multi-processor sy-
stem.

The measuredfeurrents are read in from the connec-
ted bay unitsitime=synchronized and are processed
togetherwith Bipary information from the protection
functions (differential protection, breaker failure pro-
tection)®™khe,master unit transmits the results of the
caletlations as well as logical combinations cyclicly to
the bay units.

Freely marshallable alarm relays are provided for re-
mote signalling.

e master unit administers all configuration and set-
ting data for the busbar and breaker failure protection
functions. Communication is possible via an integra-
ted key—pad with LC display or via the serial interface
by means of a PC utilizing the program DIGSI. In addi-
tion the program can read out fault data from the pro-
tection device and analyse it.

The master unit and bay units contain power supply
modules for a reliable power supply on different vol-
tage levels.
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— processor for check zone
— protection processor 1
— protection processor 2

— system bus

— input/oytput module
16 marshallable alarm relays
7bkinary’inputs

master unit
.E._/_ .E.\_
ZPS ZPS ZPS
(BSZ1) (BSZ2) (BSZ3) EAZ1 EAZ2 SV
DPR DPR DPR
PC operation
ZP
DIGSI  =—* (SB%
DPR DPR DPR DPR DPR DPR
ZPS ZPS ZPRS ZPS ZPS ZPS
(SK1) (SK2) (SK3) (SK4) (SK5) (SKe)
1/2|...8 48
- ! |
bay 1 | bay 2 I bay 48 I
bay unit 'bay unit bay unit
? A/D uC A/D uC
- | [ - | [

L 20 binary inputs (marshallable)
7 binary outputs
(5 command relays, 1 alarm relay; marshalable and 1
alarm relay "device failure”)

currents I 1, Ipp, Iz, Ig

BSZ: pfeeessing protection SK:  serial interface
DPR:qdual—port-RAM SV:  power supply
EAZNinpUt/output master unit ZPS: central processor protection

SBKey,Control, operation, coupling (master)

Figure 471 General view of the configuration of the protection system 75552
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4.2 Application functions s

can be adapted by the user via parameterizing. These graphical presentation of the | nections bet-
include all protection and test functions. ween input and output fu d input and output
signals. For better unders of these presenta-

tions, figure 4.2 shows d of the used sym-
bols.
3616 —— function number (example) 1> CBF Q

TRIP S01 L1 input or output function . current limit value monitor

address —— parameter

The following chapters describe the functions which The description of these fux illustrated by the

setting by parameterizing parameterizable time ele-

b ment with pick-up and
gl drop-out delay

input
binary input

L Lo

¢ selection facility (switch), can
—  beinfluenced e.g. by settin a M
o of a parameter _
— /'S parameterizable mono—
OO K\ a — — b Tour stable element
— =1 logical OR—@BH

& }D—connection with blok-
ing

Figure 4.2 Legend of the used symbols
L 4
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4.3 Busbar protection

The busbar protection represents the main function of
the 7SSbh2. It is characterized by a high measure-
ment accuracy and flexible matching to the existing
station configurations. It is supplemented by a series
of ancillary functions.

The measurement methods described here below
apply for the check zone as well as for the bus—selec-
tive protection.

4.3.1 Basic principle
The measurement method relies on Kirchhoff's cur-
rent law.

This law states that the vectorial sum of all currents
flowing into a closed area must be zero. This law ap-
plies, in the first instance, to DC current. It applies t@
AC current for instantaneous values. Thus, the sum
of the currents in all feeders of a busbar must be zefe
at any instant in time.

Figure 4.3 Busbar with n feeders,

Assuming that the ¢lirrents I, To, I3 ... I, flow in the
feeders (Fig 4.3) cénnegted 1@ the busbar, the follow-
ing equation appliegin thedault—free condition (the
currents flowing towards'the busbar are defined as
positive, and the currents flowing away from the bus-
bar as negative):

I + L +I3% +1,=0. (1)

If this eqUationyis not fulfilled, then there must be
somejothers impermissible — path through which a
curgentiflows. This means that there is a fault in the
bushar¥egion.

This law is superior, as the basis,fortishar protec-
tion, to any other known way of meastirement. A
single quantity, the sum of cufrents, characterizes
and can be used to detect faulty conditions. This sum
of all currents can be forme@hat'any time and if
formed as such, using iAstantaneous current values,
full use of above law gap be¥ade. The current sum
used for evaluation4s available at any instant without
interruption and stays atzero, unless there is another
path due to a faultWhese current is not measured.

The above censiderations apply strictly to the primary
conditiens in ahigh—voltage switching station. Protec-
tion systems®however, cannot carry out direct mea-
suremeénts @f,currents in high—voltage systems. Pro-
tectioh equipment measurement systems,
perfofming the current comparisons, are connected
through ‘current transformers. The secondary wind-
ings provide the currents scaled down according to
the®ransformation ratio while retaining the same
phase relation. Furthermore, the current transform-
ers, due to the isolation of their secondary circuits
from the high—voltage system and by appropriate
earthing measures, can keep dangerous high voltages
away from the protection system.

The current transformers are an essential part of the
whole protection system and their characteristics are
an important factor for the correct operation of the
protection. Their physical locations mark the limits of
the protection zone covered by the protection sys-
tem.

Since the current transformers transform in direct
proportion to the primary currents I, in the station,
the following equation applies for the busbar protec-
tion in the fault—free condition:
I1Sn1+125n2+135n3...+1nsnn:0 (2)
Ny, Ny, N3 ... N, are the CT transfomation

ratios Ip/Is and

I1s, Ins I, are the secondary currents.
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Although such a busbar protection would certainly
detect any short—circuit inside the protection zone,
the transformation errors of the current transformers,
which are unavoidable to some degree, are also liable
to cause spurious tripping as a result of an external
short—circuit. In that case, for instance with a close—
up fault on one of the outgoing feeders, the current
flowing into the short—circuit is shared on the infeed
side by several bays. The current transformers in the
infeeding bays carry only a fraction of the total fault
current while the current transformer in the faulted
outgoing feeder carries the full current in its primary
winding. If the fault current is very high, this set of
current transformers may therefore be saturated, so
tending to deliver only a fraction of the actual current
on the secondary side while the rest of the current
transformers, due to the distribution of currents
among several bays, perform properly. Although the
sum of the currents is zero on the primary side, the
sum of the currents in equation (2) is now no longer
zero.

In conventional differential protection systemsfwhere
the sum of the currents is zero on the primany, side;
for busbars and similar objects, this difficulty is‘eounts
ered by employment of the so—called stabiliZatien (fe-
straining) devices.

If the short—circuit does not occur at theé voltage peak
of the cycle, a DC component is inttiallyssuperim-
posed on the short—circuit current Wwhieh,decays with
a time constant governed by theyratio L/R of the im-
pedance from source to fault. Whth, the’growing out-
put ratings of the generator @nits, these time con-
stants in the supply system tend to grow longer. A
superimposed DC comp@nent Speeds up the magnet-
ic saturation in the aranstofmer cores, thus consider-
ably affecting theftransfornation task.

Several measures — some of which are alrgady
known from the conventional protection — have been
introduced into the measuring system)of the busbar
protection 7SSb2 to cope with,thesegroblems. They
supplement the basic principle ofymonitoring the sum-
mation (differential) current. It Was thus possible to
give the busbar protectign system 7SS52 a maximum
degree of security againstispurious operation for ex-
ternal short—circuits while ensuring, in the event of
internal short—cirguitshthat a tripping signal is initiated
within the very shert time of less than a half-cycle.

The measurifig gifeuit of the busbar protection sys-
tem 75852 is ¢haracterized by the following features:

® Basic principle:
Menitering the sum of the currents as the tripping
duantity

® Measlres taken to guard against the disturbing
influences due to current—transformer saturation:

TyStabilization (against large through currents)

2/ Separate evaluation of each half-wave (particu—
larly effective against DC components)

Measures taken to obtain short tripping times:

Separate evaluation of the current transformer cur-
rents during the first milliseconds after the occur-
rence of a fault (anticipating the current transform-
er saturation).

4.3.1.1 Stabilization

The stabilization has the function of reducing the influ-
ence on the measurement of transformation inaccura-
cies in the various feeders to such a degree that spu-
rious behaviour of the protection system is
prevented. The busbar protection 7SS52 solves this
problem by forming both the vectorial sum of the CT
seondary currents which acts in the operating sense
as well as the arithmetic sum of those quantities
which has a restraining effect.
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e—function with time constant = 64 ms S
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Figure 4.4 Formation of the stabilizing current Q
racteristic

=00

101, 7
080 |
k =0.65 [ Pick-up character-
istics
k=050 |
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Figure 4.5 Pick—up characteristic @
The vectorial sum \ Fig 4.5 illustrates the characteristic of a stabilized (re-

Al = 001 + 1 strained) differential protection system. In the dia-
T2 gram, the abscissa represents the sum X |11 of the

as the tripping quantifyyisiCounterbalanced, by the magnitudes of all quantities flowing through the bus-
restraining quantity, whereby bar while the vectorial sum Al is plotted as the ordi-
SI11=00 O+ O &... + OI, O nate. Both axes use rated current as the unit and both

have the same scale. If a short—circuit occurs on the
busbars whereby the same phase relation applies to
all infeeding currents, then Al = £ I I |. The fault char-
acteristic is a straight line inclined at 45°.

aI4 A IOk - 21T g

dified stabilizing quantity Z I I | y,oq is derived
2111 andis illustrated in Fig 4.4.
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Any difference in phase relation of the fault currents
leads to a (practically insignificant) lowering of the
fault characteristic. Since in fault—free operation Al is
approximately zero, the x—axis may be referred to as
the normal load line. The selectable stabilizing factors,
e.g. k = 0.50, 0.65, 0.80 for the bus—section specific
busbar protection or 0 to 0.8 for the check zone, are
represented as three straight lines with corresponding
gradient and form the operating characteristic. The
measuring system determines whether the total of all
currents supplied by the current transformers repre-
sents a point in the diagram above or below the set
characteristic line. If the point lies above that line, trip-
ping is initiated.

4.3.1.2 Separate evaluation of half-cycles

At the instant a short—circuit occurs, the current is
usually not symmetrical about the zero line. The peak
values of the two half cycles differ to an extentdvhich
depends on the time instant on the cycle whenithe
short—circuit began. The short—circuit current'éentains
a DC component which decays according tothe func-
tion e V™. The time constant T is a functioff of the
source impedance. Values of approximtely, 60.ms are
frequently encountered in high—voltage systems while
100 ms and more may be reached inytheyvicinity of
large generators.

Such DC components make it 'sbstantially more diffi-
cult for the current transformerns towyperform their
function of transformation since stich components
increasingly polarize the iron coref

Fig 4.6 illustrates the condition in the extreme case of
an initially fully offset'short=€ircuit current. An addi-
tional problem ift thigrcasevis remanence of the cur-
rent transformeruftder gonsideration (remanence, for
instance after an a@to#reclosure), which is presumed
to be present in this case.

Fig 4.6 a) depicts the initially fully offset cugrent. The
DC component at the beginning is,equal to the peak
value of the short—circuit AC currentand decays at
the rate of T = 60 ms. The clUment flows through the
current transformer which,_wndefrthe conditions as-
sumed to be present, wodld justybe able to carry the
AC current without saturation if'the AC current and
thus the magnetic flux in"the iron core were not off-
set. However, on accolnt of the superimposed DC
component and the Unfavourable magnetic flux at the
instant of short—Circuit inception, the current trans-
former will bgfsaturated after about 6 ms. The mag-
netic flux.canngt risé any more. The current trans-
former nelengerdelivers current on the secondary
sides,Only‘aftethe zero—crossing of the current,
transhpissienyto the secondary side is again possible
onjacountof the opposite current direction. After that,
the clrents shown in Fig 4.6 below the axis are cor-
rectly transformed. However, the current transformer
1SNty able to transform the current above the axis to
an extent that the current/time area is equal to that of
the preceding half-cycle below the axis.

Fig 4.6 b) illustrates the formation of the measured
value according to the measurement algorithm
employed in the 7SS52 assuming an external short—
circuit. The current thus flows through at least two
current transformers. One of them is assumed to be
able to give a correct replica of the current whereas
the other exhibits a behaviour as under 4.6 a). With
the stabilizing factor k = 0.65 a tripping condition oc-
curs about 8 ms after inception of the short—circuit.
This condition persists for about 4 ms before the re-
straint prevails again. The reversed current after zero
current crossing does not make itself felt in the trip-
ping sense since correct transformation is present.
The second half-wave, however, again brings about a
tripping condition which now lasts for about 7 ms.
Due to the continuing decay of the DC component
and recovery of the previously saturated current
transformer, the tripping quantity subsequently does
not reach the magnitude of the stabilizing quantity.
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Primary current S

Secondary current

c) Formation of measured values for an internal short—circuit

Figure 4.6 CTeurrents and measured values in the event of an initially fully offset fault current;
ponent decaying with t = 60 ms
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Fig 4.6 c) illustrates the formation of the measured
value on the assumption that the current flows into a
short—circuit within the protection zone via the current
transformer with the behaviour illustrated under 4.6
a). The stabilization factor k is again assumed to be
0.65. In this case the tripping quantity prevails right
from the beginning of the short circuit. But since the
current transformer saturates, the tripping quantity
disappears after 6 ms; the opposite half-cycle will
have no tripping effect. In the following two cycles, a
tripping condition will only occur for the current direc-
tion which is favoured by the offset. As the process
proceeds, the current sets up a tripping condition in
all half—cycles.

A comparison of the measured values in cases b (ex-
ternal short—circuit) and ¢ (internal short—circuit)
shows, besides a temporary similarity, two essential
discriminating features:

1. After a few cycles — when the DC component has
decayed somewhat — each half-wave, i.e. the cur-
rent in both directions, delivers a correct measured
value according to the fault location.

2. At the inception of the short—circuit (usually%at
least for a quarter of a cycle) the correctgfieastined
value is formed according to the fault logagion.

These two facts are utilized by the nungerical btsbar
protection 7SS52 to distinguish between, external and
internal short—circuits. This is partigulafly, valuable
when large short—circuit currepts and DC'components
severely saturate the current transformers forcing the
protection to operate under géverelyfaggravated con-
ditions.

A sophisticated combingtion of the above two distin-

guishing features stabilizes the operating characteris-
tics of the digitaldousbamprotection 7SS52 even under
extremely diffiéult gonditions, namely:

1. high degree of stability even during curgent trans-
former saturation,

2. short tripping times for internalShort—circuits,

3. correct behaviour and properiiesponse to evolving
faults,

4. ease of commissioning angfdetermination of set-
ting values.

At first glance, thefStability in the event of external
short—circuits appears to be jeopardized by the cur-
rent conditionsasshown in Fig 4.6 b). The tripping quan-
tity markedlyiexceeds the restraining quantity on two
occasionst

ThegaSSh2includes a logic which enables the protec-
tion tGydecide according to the facts outlined above
whethertsipping should be initiated after either one or
tWo measurements.

4.3.1.3 Weighted evaluation of the initial
values

For normal load currents, the magnetic flux in the cur-
rent transformer’s iron circuit is relatively small. It is
of the order of, at most, a few percent of that value

at which the iron saturation begins. This design
makes the achievement of high overcurrent factors
possible which are needed for the proper behaviour of
the associated relay equipment during large short—cir-
cuits currents.

Since the magnetic flux under normal conditions is
low, a certain time will elapse after short—circuit in-
ception, even under extreme conditions (very large
short—circuit current, large DC component with a long
time constant) before the magnetic flux in the iron
core reaches the saturation level. This process, in
both conventional current transformers with a closed
iron core as well as in linearized current transformers
with an air gap in their cores, will typically last from a
quarter—cycle to a half-cycle.

Since the current transformers transform accurately
according to ratio before saturation, the secondary
currents during the first milliseconds after inception of
a short—circuit has the most conclusive information.
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For this reason, the busbar protection 7SS52 has soft-
ware logic which detects the inception of a short—cir-
cuit from the currents. Evaluating the current condi-
tions during the next 3 ms determines whether an
external or internal short—circuit is present. In case of
an internal short—circuit, the measurement initiates
the issue of trip signals to the trip coils. For external
short—circuits the measurement initiates the change—
over between the "2-out-of-2-mode” and the
"1—out—of-1-mode"”. The measurement is usually
performed in the 2—-out-of-2-mode, under no—fault
conditions.The module for weighted evaluation of the
initial values, in the following referred to as "acceler-
ated measurement” controls the logic in order to
change the operating mode to 1-out-of-1 as soon as
it detects a short—circuit in the protected zone. If the
measured result indicates an external fault, the
2—out-of-2 mode is maintained for 150 ms by block-
ing of this changeover.

The accelerated measurement is performed with the
stabilizing quantity Z I I1. The rate of change
d[ZITl]/dtis compared with a set limit in ordergo
detect a short—circuit.

If the set limit value is exceeded, then the criterion‘ef
the characteristic Fig 4.5 is checked. If the criteriomis
met, the protection trips after one measurement
("1-out—of-1"). Otherwise two measurements
("2—out—of-2") are performed and requiredifor a'trip.

4.3.1.4 Response threshold, pick-up

The working conditions for the busbargeretection may
differ widely from one station totanother Great differ-
ences exist regarding the design,anéythe switching
possibilities of the various substatiops. The span be-
tween the highest and lowegst ¢urrents liable to occur
in the event of a short—circuitimay differ from sub-
station to substation. TheWperformance data and bur-
den of the current transfermers used for connection
to the protection alS@yplay an essential part. Finally,
the starpoint cop@itiens’in the high voltage system
are of imporstange with"respect to design and setting
of the protection. Iwi§ for these reasons that the bus-
bar pratectiomsystem needs a high degree of versatil-
ity.

The trpping characteristic is determined by the two
settable pafameters "stabilizing factor k” and "diffe-
rential'eurrent threshold I>DIFF”.

4.3.1.5 Summary of the measuring method

The measuring method of the busbar protection can
be summarized as follows:

Tripping occurs, when

1. AT > setlimit and
2. Al>kxX2IIIl and

3. release from " 1-out—of-1" or "2—out-of-2".

The measuring method is illustrated in Figs 4.7 and
4.8.

4-10
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Figure 4.7 Logic for TRIP according to 1-out—of-1 ev. 0)
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.8 Logic diagram for TRIP according to "2-out-of-2 " evaluation
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4.4 Special treatment of the stabilizing current for the check zone IS
Busbar protection via the check zone comprises all BB1
bays (with the exception of the bus coupler) regard-

less of isolator status. In some special cases, isolator ' ’ BB2

status must however be considered for the check
zone. If the stabilizing current is calculated in the
same manner as for the bus—section specific busbar
protection, overstabilization results in multiple busbar

. . Is+1

systems since the bays which are not connected to 3Ta

the faulty busbar strongly stabilize the protection.

Therefore, the stabilizing current is calculated as fol-

lows: AI=|I1+ —13—I4|=|I1+12|

S1I,1 = sum of the magnitudes of the currents Normal stabi urrent without special treatment:
which flow in the direction of the busbar Istap = 21+ 181+ 1141+ 113 +141.

S 11,1 = sum of the magnitudes of the currents Loa% I3 and I, are considered twice in the
which flow away from the busbar staq rrent, which leads to overstabilization.

sy = lesser of the above two sums. i eatment c_)f the stabilizing current results in

_ o o h wing conditions:
By forming the stabilizing current in this manner, o 5 =L+l +1I31+ 1141
half of the total through—flowing load current acts S l=1I3+14 1

stabilizing current. Istgp =2 1 In I = 113 + 14 |; is equal to half the mag-
The short-circuit current does not stabilize the “ch nitude of the load current.
zone"” and only acts as differential current. @ This stabilizing current is modified for evaluation of

This procedure is illustrated in Fig 4.9. the characteristic as mentioned in section 4.3.1.1.

/'S O Due to the phase angle differences between short—
\ circuit current and load currents differences may oc-
cur in the formation of the sums.
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45 Isolator mimic

The allocation of the feeders to the busbar sections is
determined by the position of the isolators.

Only the OPEN position is evaluated for the allocation
of the feeders to the busbars. The CLOSED position
is only used for the isolator status supervision (isola-
tor mal-function, isolator intermediate position).

Fig 4.10 shows the basic connection scheme.

The meaning of the isolatur status indications is
shown in table 4.1.

Table 4.1 Isolator status indications

isolator status indication meaning/reaction

CLOSED OPEN

1 0 isolator in CLOSED position

0 1 isolator in OPEN position

1 1 isolator failure is indicated
"isolyFlt pla:Axx”
actual isolator status according to
setting DA 5403/ZE

0 0 isolator failure is indicated

"VOLTAGE FAIL:Axx"
actual isolator status dccofding,to
setting DA 5402/ZE

"isolyFlt run;Axx'f
actual isolator status,CLLOSED

The isolator monitoring alarmstafe described in detail
in chapter 4.7.8.4 .

The isolator states per feeder are indicated in the bay
units by LEDs green or redwlhé"preselection can be
seen in chapter 6.4.2.4 {

45.1 Preferential treatment during busbar

couplingvia isolators

If two busbars are solidly linked via the isolators of
one feeder, then all feeders which are connected to
the linkedWbusbars are allocated to a preferred busbar
protection'measuring system. In any case, the busbar
sectiomwith the lowest number is considered to be
preferred. At the same time, the coupler bay is taken
out of'the allocation list with respect to the currents.

45.2 Processing of théjisolator running status
If an isolator changes positionhforinstance from the
OPEN position, then a ceftajfi time (isolator running
time) is required before the other position, in this in-
stance the CLOSED fyesitiorvis reached. During this
running time, the jisalatofis considered to be in the
CLOSED position. Thistintermediate status is moni-
tored. If after assetisolator running time (DA
6301/ZE) no'checkback signal is given, then the isola-
tor assUmes faulty status and an alarm is created by
the masteg Uhit per isolator (isolx: Flt run; Fno. e.g for
isolatom3,75/ZE). An isolator in running status is con-
sideredito be CLOSED.

4.53 Isolator treatment during auxiliary

voltage supply failure

Usually, the isolator auxiliary voltage is sub—fused in
each bay. If the auxiliary voltage is missing, then all
the isolators in this bay display the bit pattern 0/0 (nei-
ther OPEN nor CLOSED). By cross—checking with the
other isolator positions, this fault condition can be
detected. The isolators assume mal-function status
and the bay with the faulted isolator is either assigned
the old positions according to the busbar protection
(flip—flop relay characteristic) or all isolators of this bay
are considered to be CLOSED. The type of treatment
can be chosen via the parameter (DA 5402/ZE).

—— L+

[ CLOSED

OPEN

Figure 4.10 Isolator status indications
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45.4 Treatment of the isolator states in the

event of wire breakage

In the event of short—circuits in the feeders, the bus-
bar protection remains stable when wire breakage
occurs. This is achieved by processing the isolator
status “CLOSED"” even if the indication is missing
(see chapter 4.5). In addition, the stability of the pro-
tection is increased via the check zone.

However, non-selective busbar disconnection may
occur in the event of wire breakage when the isolator
is in the OPEN position, the fault occurs on one bus
and the second isolator of the feeder is in the
CLOSED position. The non—selective disconnection is
caused by the preferred treatment. The non-selective
disconnection can be prevented by additional mea-
sures such as by interlocking the TRIP command with
the integrated overcurrent monitoring or by monitor-
ing the pick—up of the feeder protection.

Such wire breakages are annunciated in the 7SS52 a
isolator mal-function status (ISOx flt run: Byy).; F
e.g. for isolator 4 79/ZE).

L 4

Q
o
&

L 4

N
>
$

O

Bypass transfer-busbar operatiorb

During transfer operation, the feed ected to
the bypass busbar is replaced | tion list by
the bus coupler. Monitoring of ator states in
the feeder and coupling bay that the feeder

is substituted in the allocation | the coupler only
after the bus or feeder isola ad been opened.

455

Up to the final bypas eration, intermediate switch-
ing positions occur.Jhe ation of the respective
feeder to the busbar tion during this time depends
on the current tfan er arrangement (internal or
external).

Fig 5.6,sho
bus

The m
in tﬁ.
a

the check zone measurement (non bus-se-

lant configuration with transfer

cation of the feeders are summarized

%verall busbar protection) does not require any
is r status information. The coupler’s current,

however, has to be included in the check zone mea-
surement, if a feeder with internal CT is connected to
the transfer bus.
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Table 4.2

1. Feeder and bus coupler on different busbars

Feeder Bus coupler
@ BBA
BBB
B
BPB

O

(a) Bypass (transfer) bus under voltage

AN

903
2,
IS

%

L 4
|

BBA
BBB
BPB

(c) Final condition, bypass (transfer) operation

Allocation of a feeder to a busbar section

O

(b) Feeder simultaneously o@ss (transfer) bus and main bus

4

Busb ion
CT Check
location BBA BEB B zone
external | Feeder Q Bus Feeder

oupler |coupler

internal | Feed Bus Feeder

upler |coupler

Busbar allocation
CT Check
location BBA BBB BPB zone
external Feeder; | Bus BBA Feeder

Bus coupl| coupler

. Bus no _ Feeder;
internal | Feeder coupler |protection™) gys coupl.

Busbar allocation
CT Check
location BBA BBB BPB zone
external |— Bus Feeder; Feeder

coupler |Bus coupl.
. Bus no Bus
internal |- N
coupler |protection®) coupler

¥) The current being fed by the feeder or into the fee-
der cannot be measured.
The BPB is protected by the feeder protection!
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O

2. Feeder and bus coupler on the same busbar section S
Feeder Bus coupler ;

° T BBA ~ Busbar allagati ——

ec

BBB location BBA BBB zone
() external |-eeder | _ Feeder

Bus coupl pler
. Feeder; | _ S

BPB internal Bus coupl coupler Feeder

(a) Bypass (transfer) bus under voltage

® BBA Busbar allocation
T BBB BA BBB  |BPB S:fe(:k
(::) Feeder |- BBA Feeder
Feeder; no Feeder;

O p

(b) Feeder simultaneously on by&&sfer) bus and main bus
O Busbar allocation

] BPB ternal |5 o coupl| ~ protection*)Bus coupl.

BBA CT Check
ec
BBB location BBA BBB BPB zone
() external | BYS - Feeder; Feeder
coupler Bus coupl.
; Bus _ no Bus
BPB internal coupler protection®) coupler
L 4
*) The current being fed by the feeder or into the fee-
der cannot be measured.
The BPB is protected by the feeder protection!
(c)grinahcondition, bypass (transfer) operation
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45.6 Status of the feeder isolator

The status of the feeder isolator (Q9) in the outgoing
feeder can be processed by setting the parameter
"ISOL.5"” (DA XX11/ZE). For the feeder type "outgo-
ing feeder”, isolator 5 can only be configured "exi-
sting” or "non-existing”.

If isolator 5 is configured “existing”, then the outgo-
ing feeder is considered to be allocated to a bus sec-
tion, if the corresponding bus isolator and the feeder
isolator are CLOSED..

With transfer (bypass) bus operation it is sufficient
that after closing of Q7 either the bus isolator Q1 or
the feeder isolator Q9 is opened (figure 4.11).

il

BB1

B
Figure 4.11 Transfer (bypass) bus operation with(¢lose !

tor L 4

S
&

Q>®

usbar isola-

O

With parallel feeders a differential current anay occur,
if one feeder was earthed and an_garth fau?’: occurs
on the parallel feeder (figure 4.1 protection
sees a current in the zero s stem of the
earthed feeder.

Integrating the feeder iso@) into the the isola-
tor logic prevents spuri tripping by the 75S52.

ure&Paral/e/ feeders

o
g
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4.6 Circuit-breaker failure protection

The circuit-breaker failure protection in the 7SS52
detects a failure of the circuit-breaker either in the
event of a feeder short—circuit or a busbar short—cir-
Ccuit.

1. In the event of a circuit breaker failure with a fee-
der short—circuit, the bus section to which the fee-
der with the defective breaker is allocated, is se-
lectively isolated.

In addition a transfer trip signal is issued in order
to trip the remote feeder terminal, too.

2. In the event of a circuit breaker failure with a bus-
bar short—circuit, the infeed from the remote fee-
der terminal has to be interrupted. For this pur-
pose the 75552 issues a transfer trip signal.

For the breaker failure protection function, the 7SS52
offers separate setting parameters for the differential
protection characteristic “STAB.FAC:BF" (DA
6202/ZE) and "I>DIFF:BF"” (DA 6203/ZE).

4.6.1 Circuit-breaker failure protection during

a feeder short—circuit

If a circuit breaker failure occurs after a feedemshort—
circuit, then the bus section with the,orresponding
feeder has to be isolated. The breaker failure protec-
tion in the 7SS52 is activated by agl RIR. gommand
from the feeder protection, which is €¢onnected to a
binary input "CBF Lx"” (FNr. 702037021, 7022/FE) of
the bay unit.

The following reaction byatheYprétection system
7SS5h2 depends onfthe eperation mode "CBF-OP

Axx" (DA 6601 t6.6648/ZE); selected for each feeder.

Following variants of CBF-opefationsare Utilised:
1. Current sensor

2. Trip repetition with current sensor

3. Unbalancing (1-stage CBR)
4

. Trip repetition withdfollowing unbalancing (2-stage
CBF)

5. Trip repetitiongwith fallowing unbalancing for pulse
trigger

6. TRIP from exterial CBF

The parafmetery’ CBF-BE-MODE" (DA 6201/ZE) defi-
nes fepallfeeders whether the CBF-initiation is trig-
geredonly by'the feeder—selective binary input “CBF
Lx"“4{1—channel) or after additional evaluation of a se-
cond binary input "CBF-release” (2—channel). The
2—¢hanhnel initiation increases the security of the cir-
cultbreaker failure protection function. The function
of the additionally selectable supervision is explained
in chapter 4.7.8.5. The TRIP command is always sup-
plemented by a transfer trip command.

4.6.1.1 Breaker failure protection with current

sensor

Initiation of the circuit breaker failure protection
(CBF-) function is effected by the TRIP command
from the feeder protection. In the operation mode
“current sensor”, the feeder current is monitored for
exceeding the threshold I>CBF (DA 67xx/ZE) in the
course of the delay time T-CBF (DA 6204/ZE).

When this condition is fulfilled, then the 7SS52 issues
a three—phase TRIP command to isolate the bus sec-
tion with the feeder that has initiated the CBF after
the time T>CBF has elapsed.

4-18
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DA 6204/ZE s
[P[  T-ceF
T Bl su- N
pervision — Sr—
) ‘

(figure 4.52, (zone-selective)

chapter 4.7.8.5) DA 67yy/ZE

] P | 1>CBF Ayy

I CBF-release o)
T—of |
| transf i
feeder current ansfer trip :
’ . [ E command

DA 6201/ZE :
ﬂ 1/2—channel (ILx & ILy) (feeder—selective)
Figure 4.13 Basic scheme “current sensor”

4.6.1.2 TRIP repetition with current sensor K

DA 6201/ZE

RIP-R.OP
I DA 67yy/ZE
g | [P et Ay |
I CBF release 0 }
0 Feprapetion
L | Blsu- } (ILx & Ig) (feeder-selective)
] pervision DA 67yy/ZE
[P cor i |
(figure 4.32, \

chapter 4.7.8.5)

D’ three—phase
TRIP repetition

(ILx & ILy) v (feeder—selective)
DA 6204/ZE (ILx & Tg)
\ [P]  T-ceF
CBF Lx ‘
L1t
__| three—phase
TRIP command
&
(zone-selective)
4 DA 67yy/ZE
ﬂ I>CBF Ayy
transfer trip >
I ﬂ command

(feeder—selective)

(ILx & ILy) v
(ILx & Ig)

igure 4.14 Basic scheme "“TRIP repetition with current sensor”

Siemens AG [May 1998 4-19



Mode of operation

Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation Manual

Order—no. E50410-A0012-U501-A1-7691

After the TRIP repetition time DA 6208/ZE has elap-
sed and if the release criterion is fulfilled, the related
bay unit issues a phase-selective or three—phase
TRIP command.

The condition for a single—phase TRIP repetition is
that both the feeder current in the CBF-initiating
phase and the earth current exceed the threshold

I > CBF (ILx & IE). Here the parameter TRIP-R-OP:
(DA 6207/ZE) must be set to "single—phase”. For
three—phase TRIP repetition, the parameter (DA
6207/ZE) must be set to "three—phase”.

In addition at least 2 currents must exceed the cur-
rent treshold for two—phase or three—-phase CBF-in-
itiation [(ILx & ILy) v (ILx & IE)].

If the circuit breaker trips correctly, then the CBF in-
itiation resets and there will be no zone-selective
TRIP command.

If the CBF initiation persists, then the time delay of
the CBF (DA 6204/ZE) elapses. In conformity with
the actual isolator replica, all feeders are tripped,
which are allocated to the bus section of the CBFig-
itiating bay unit.

A further condition is that the current thresholdgdBA
67yy/ZE), which can be set individually for eagh fes=
der, is exceeded during the total time period
"T-CBF".

If the current falls below the thresholdy then the run-
ning time T-CBF is interrupted.

4.6.1.3 Unbalancing

This operation mode yields three egsential advanta-
ges:

Full protection stability, sirgilapto the busbar pro-
tection measurement, is maintaifed

No special demands are made on the reset time of
the feeder protectionilize. even with a longer reset
time, there is no danger of false tripping since the
circuit-breaker Has, interfupted the current and a
differential curfent iswot formed by the unbalanc-
ing.

The circuit—reaker failure protection has its own
setofyparameter settings for differential current
limit and stabilizing factor setting independent of
busbar protection. The feeder—selective matching
of the differential current limit is obtained by multi-
plication of the differential current limit by the ac-
tUal CT ratio. This enables circuit-breaker failure
detection even with low—current short—circuits.

DA 67yy/ZE

unbalancing

ﬂ I>CBF Ayy
trip crite-
TLx +— rion fulfil- H

led?

three—phase
TRIP command

DA 6204/ZE
LP T-CBF
l CBF L ‘
Bl su2 ]
pervision — b &
_ |
(figure 4.32,
chapter 4.7.8.5)
CBF releasg o
| e
\

DA 6201/ZE
E 1/2—channel

Figured.767Basic scheme “unbalancing”

(ILx & ILy) v
(ILx & Ig)

(zone-selective)

transfer trip
command

(feeder—selective)

AIL-kxZ |I| >0
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After initiation of the breaker failure protection (CBF)
by the TRIP command from the feeder protection, the
delay time (T-CBF) (DA 6204/ZE) is startet.

If the CBF initiation is still active after the time T-CBF
has elapsed, then the polarity of the feeder current
for determination of the differential current Al is
changed ("unbalancing”) in the protection algorithm.
If the TRIP criterion and the current sensor criterion
are fulfilled, then a three—phase TRIP command is
issued to all feeders of the bus section with the CBF
initiating bay unit.

The principle of “unbalancing” is depicted in figure
4.16. Unbalancing causes a differential current of
twice the magnitude of the current in the CBF initia-
ting feeder.

O

L 4

N

4.6.1.4 Breaker failure protection with TRIP re-
petition and unb Q ing

This operation mode
described in cha
bus zone with t BF
three—phase

es the "unbalancing”

.1.3. Before all feeders of the
itiating bay unit are tripped

command is repeated.

e lends itself well for circuit brea-
wo trip coils.

1# I

Differential current before "unbalance”’
Al=1Tl1+Lh+I3+I;+I51=0 @
eSS

= —Ig

Starting of CB failure protection

by feeder protection
' Digital Input "CBF Lx"

Differential current after "unb%

7SS52-FE

AI=|I1+12+I3+I4—I5| I5
—e
= —1Ig

Figure 4.16 Principle of@cuitbreaker failure protection

L 4
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O

DA 67yy/ZE
Yy s

DA 6207/ZE

’P‘ TRIP-R.OP. ‘

R

p —selectiv

‘2 IP repetition
eeder—selective)

feeder current

DA 6208/ZE
|P| T-TRIP-REP

three—phase
TRIP repetition

(feeder—selective)

_lh
—
& K
DA 67yy/ZE
CBF Lx [P[ 1>CBF Ay
DA 6204/ZE i it
’ P | T-CBF unbalancing e three—phase
TS rion fulfi-— [ |
[ led? TRIP command
'— Bl su- ; (ILx &ILy) V|  (zone-selective)
pervision 1 AIL-kxZ [T]  (ILx &Ig)
| >0
(figure 4.32,

chapter 4.7.8.5)

I CBF release

ZE) the CBF is ini
command. The relea
by the feeder protection.

fee@er—selective by the TRIP
nal is usually fault detection

Simultaneously thegime delay for TRIP repetition T—
TRIP-REP 6208/ZE) and the time delay for unba-
lancing DA 6204/ZE) are started.

petition is issued only when the feeder—selec-
initiation together with the common CBF
se persist after the time delay T-TRIP-REP

| transfer trip
command

(feeder—selective)

(DA 6208/ZE) has elapsed.

TRIP repetition can alternatively be set to single—
phase or three—phase by the common parameter
"TRIP-R.OP" (DA 6207/ZE) (equivalent to chapter
46.1.2).

If the TRIP repetition does not effect reset of the pro-
tection, then unbalancing is initiated after the time
delay T-CBF (DA 6204/ZE) has elapsed (equivalent to
chapter 4.6.1.3).

The flow—chart is shown in figure 4.17.
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4.6.1.5 Pulse mode The devices for transmission provide a siggal (pulse)
of variable duration. The minimum,signal duration of

In this operation mode, the breaker failure protection the binary input at the bay unit e =20 ms.

is initiated by the opposite line terminal. After receiving the initiation , function TRIP

This operation mode may be used, if initiation of the After the time "T-PULSE 05/ZE) has elap-
CBF cannot be given by the corresponding feeder sed, a TRIP command islisstied to the opposite fee-
protection (e.g. delayed fault recognition; feeder pro- der terminal. If the TRIP ¢ and does not result in

tection inoperative). In these specific cases the CBF reset of the protegtien, unbalancing is started
can be initiated by the protection at the opposite line after the time T@ 6204/ZE) has elapsed.
rT-

terminal via a signal transmission feature in the bay PULSE has elapsed

) T-CBF startm
unit.

feeder current

The pulse mode is reserved for special applications. repetition is processed. Q
(DA6

three—phase

TRIP command
(ILx & ILy) v (feeder—selective)
(ILx & Ig)
DA 6205/ZE

T-PULSE

P

I CBF pulse

DA 67yy/ZE

E I>CBF Ayy
TRIP cri-

unbalancing . Three—nhase
terion E p
T fulfilled? TRIP command

(ILx & ILy) v (zone—selective)

AlL-kxZ |I]| >0 (Ilx & Ig)
transfer trip
command

(feeder-selective)

Figure 4.18 Basic sc‘eme "pulse operation”
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4.6.1.6 Initiation by external breaker failure pro-

tection

In this operation mode, the bus zone to which the
feeder with the faulty circuit breaker is connected, is

]

instantaneously isolated according to the isolator re-
plica registered in the master unit. Dgetection of a cir-
cuit breaker failure is done outside thegdSS52, usually
by means of a current/time measuremeant (see also
figure 4.19).

initiation &
feeder protection

feeder current :

autonomous circuit
breaker failure protection

.o

75552
CBF Lx
y' su- | phase-selective

pervision TRIP command
(zone—selective)

(figure 4.32,

chapter

| 4.7.8.5) transfer trip

command

(feeder—selective)

Figure 4.19 Basic scheme “autonomous circuit breaker failure ptetgetion”

4.6.2 Circuit-breaker failure protection for,

busbar faults

Circuit-breaker failure can occur during @bushar
short—circuit, too. In this case, the cuirent firem the
remote end must be interrupted. {efer'kig 4.20).

An inter—trip signal must be transmittedfto the remote
end circuit-breaker. If signal traRsmission is not avail-
able, then the distance proteetien‘@fthe remote end
must clear the short—circuit.cdrrent via its second
zone time (usually 0,5 s}

If signal transmission isfusedthen the current can be
interrupted faster, Wefafterthe breaker failure time
T-BF (DA 6204/ZE).

In the 7SS52, the duration of the currents is moni-
tored by the time T4CBF (DA 6204/ZE) in all feeders
which are toybe tripped after a busbar short—circuit. If
the curréntapersists above the feeder—selective set
threshoeld [SCBF (DA 67yy/ZE) after the breaker fai-
lure protection time has elapsed, then the correspon-
ding\Bay units issue transfer trip commands (refer to
figureyd.21).

If the feeder is equipped with line differential protec-
tion, this connection (pilot wires or optical fibre con-

nections) can be used to disconnect the remote end
either by local unbalancing (polarity inversion) of the

feeder current or by forced tripping.

.

e circuit-breaker

fails!
b

circuit breaker at the
remote feeder terminal

Figure 4.20 Circuit-breaker failure during busbar short—circuit
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DA 67xx/ZE
/ *

|P| I>CBF
feeder cur- %
) N\
DA 6204/ZE @

Pl ]

TRIP by internal 4 & transfer trip command for
busbar protection A CB-initiating feeder
(feeder—selective)

Figure 4.21 Breaker failure protection function with busbar short-circuit

46.3 Failure of the bus coupler circuit breaker is results in unbalancing of the coupler bay current.

If with closed bus coupler a busbar short—circuit %‘mp criterion is thus fulfilled and bus zone BBB is

curs (refer to figure 4.22), then a TRIP comma ted, t0o..
issued to all related feeders of this zone and t

coupling bay units. g * BBA
Thus bus zone BBA is isolated and the heal 2 d e
zone BBB stays in service.

In the event of a failure of the bus coupler ci

breaker, the busbar protection has%o.d ct bus O

zone BBB, too. \ D D

If the current persists in the couple units after

the time T-CBF (DA 6204/ZE).ha sed, then
breaker failure is assumed .

Q>®

Figure 4.22 Fault on bus zone BBA and failure of the bus coupler
circuit breaker
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4.7 Ancillary Functions

The ancillary functions of the 75S52 busbar/circuit
breaker failure protection include:

e Overcurrent controlled trip command

® Minimum duration of the trip command

® Detection of short—circuits in the “dead zone"” of
the bus coupler

Detection of CLOSE command in the bus coupler
Event logging

Storage of short—circuit data for fault recording
Monitoring functions.

4.7.1 Overcurrent controlled trip command
The busbar protection 7SS52 provides the possibility,
in the event of a busbar short—circuit, to only discon-
nect those feeders which carry currents exceeding a
set level. The limit values can be set individually for
each bay I > TRIP BAYxx (DA 65xx/ZE).If this funcs
tion is not required, the particular bay setting is s&t.to
the value "0". The setting values are always referred
to the feeder CT's nominal current.

4.7.1.1 Feeder-selective trip release

The 7SSb2 differentiates between"a@iRIP*command
due to a busbar fault (BB-TRIP)@&nd a, TRIP command
due to breaker failure (BF-TRIP).

DA 67xx/ZE

\ P \ I-CBF

In the event of a busbar TRIP the breaker failure pro-
tection time delay (CBF time delayis“Startet. If TRIP
release is not given within thg’CBE time delay (via Bl
of the bay unit), then no TRIP’c@mmand is generated
and the status "missing TRIRreléase” is indicated
feeder—selective.

The missing "TRIP réleasg” does not influence the
internal CBF processing. If the feeder current is still
measured after the)€BFtime delay, then the opposite
line terminal.is tripped by a transfer signal.

This functionjis‘activated by parameter DA 6107 /ZE.

472 Minimum duration of the trip command
Thg 7SS52 extends the feeder—related TRIP com-
mands to a set time duration

T-TRIP-DUR (DA 6106/ZE). This extensions ensures
that the circuit breakers trip reliably.

If the feeder current persists after the minimum dura-
tion has elapsed and the threshold I > CBF Axx (DA
67xx/ZE) is exceeded, then the TRIP command is
maintained.

feeder current H

DA 6106/ZE

\ P\ T-TRIP-DUR

TRIP by internal t1

reset TRIP and

busbarfprotection —

Figure 4.23 Minimum duration for TRIP command

transfer trip command
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4.7.3 Detection of short—circuit in the “dead

zone” of the bus coupler

In the 7SS52 always 2 bay units (2 2 feeders) are allo-
cated to one bus coupler.

For bus couplers with only one coupler current trans-
former, the current is fed to both bay units.

BU1 BU2

current for BBA current for BBB

BBA
—@ L 4

€— BBB

] 1
IcpeeB 2

Icreaa ()

Figure 4.24 Allocation of the bus coupler currents with onfyaenebus
coupler current transformer

One bay unit (BU1 processes the measuredsurrent:
The second bay unit (BU2) inverts the connectedeur-
rent software-wise. The magnitude of e bus,eoup-
ler current remains unchanged, but the direction is
inverted by changing the sign. This_ifiverted’current is
shown in figure 4.24 as a virtual cufrent®sansformer
(dotted line).

In this example the current I¢pgga fléws out of the
bus zone BBA. This means the inverted current
Icpepp flows towards busZoene™BBB in this example.
Thus no fault is seen forbds zone BBA as well as
BBB.

Fault processing:

1. In the event ofig, shiort—circuit in the bus coupler,
between current transformer and closed circuit
breaker, bus zone BBA is tripped, because 11 and
Icpepa flow téwards the busbar. Bus zone BBB
remains in operation what means that the fault
contindes to be fed. In order to interrupt the
Shertcircuit current, the second bus zone must
be isolated, too.

_° ® BBA
BBB
I 4 —~ N I
N N
p Wd
3 IcpeBA
IcpeeB

Figure 4.25 Short-circuit,in the,dead zone

For this purp0sg, the’bay unit monitors the current
in the busgéuplemafter BBA has been tripped. If
the current in the bus coupler persists after the
time'delay ofsthe breaker failure protection

" T-CBR" has elapsed, then the current Icpgga is
set towzero and the sign of current Icpggp is inver-
ted (Umbalancing). The consequence is tripping of
busyzene BBB by the busbar protection.

Additional connection of the auxiliary contact of
the bus coupler circuit breaker allows tripping of
the second bus zone even before the breaker fai-
lure protection time "T-CBF" has elapsed.

2. If a short—circuit occurs in the dead zone with
open circuit breaker, then the wrong bus zone
would be tripped without appropriate countermea-
sures.

The reason for the incorrect tripping is as follows:
Algga= I (FEED)gga - Icpaea — Algga > 0
Alggg =1 (FEED) ggg + Icpees —Alggg = 0

Therefore, in the 7SS52, the status of the bus cou-
pler circuit-breaker is used to prevent false trip-
ping. (Fig 4.26).

-———? T BBA
BBB
I — / fa I
N N
-
| Icpaaa
CPBBB

Figure 4.26 Short—circuit in the dead zone with the CB open
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When the circuit breaker auxiliary contact (auxiliary
contact closed when circuit breaker is open) is
connected, then the 75S52 can react depending
on the status of the circuit breaker. When the cir-
cuit breaker is open, then the coupler current
Icpeea is set to zero (digitized currents to 0) and
the polarity is reversed for Icpggg (unbalancing by
changing the signs of the digitized currents). Thus,
Algpgg = twice the sum of the currents in feeders
on BBB and Algga = 0.

3. If the bus coupler is equipped with 2 current trans-
formers, so that the bus zones are overlapping
(see Fig 4.27), then the digitized currents of the
bus coupler are set to zero when the circuit—brea-
ker is open.

4 BBA
&— BBB

—e

Icpeeg =0

I I
A: /)
VA |
y Icpga =0

Figure 4.27 Bus coupler with 2 CT's (overlapping measurément)

In this case, BBB is correctly cleared ang®BBAre-
mains in service.

4.7.3.1 Recognition of the closing. command in

the bus coupler

In order to detect a short—cir€lit between current
transformer and circuiybreaker correctly, the circuit
breaker status mustde khewf™(FNr. 7027 /FE).

If the bus coupleiCircuit breaker is open, then the
current of the couplef bay4s unbalanced for the pro-
tection of busbar BBBand set to 0 for the protection
of busbar BBA (figure 4.28)

This might eventuallyy cause tripping of the healthy
bus zone BBA when closing the bus coupler circuit
breaker ogtesaishort—circuit on bus zone BBB, be-
causeithe,protection criterion is faster than the circuit
breakenstatus processing. To avoid this, a leading
contactfor closing the circuit breaker integrates the
current of the coupler current transformer into the
protection algorithm.

The designer has to select a suitable “leading,con-
tact”.

Depending on the application, the leading recognition
of the close command has to be ensufed for manual
closing control, eventual rematejeontrol of the bus
coupler circuit breaker by teleeantrol or substation
control systems and also réelosing by an automatic
reclosing device.

—? L 4 BBA

=
U

Figure 4.28 Switehing onto earthed busbar

41.32 Recognition of status OPEN of the bus
coupler circuit breaker

The OPEN status of the bus coupler circuit breaker is
essential for correct reaction in case of faults in the
dead zone, too (FNr. 7026/FE). If the circuit breaker
(CB) is open, then

1. in case of one coupler current transformer, the
coupler current of the current transformer alloca-
ted to the bus zone is inverted and the second is
set to zero

2. in case of two coupler current transformers, both
currents are set to zero.

In order to avoid that, after a bus fault, the breaker
failure protection is undercut when the circuit breaker
reaches its final position, so that eventually a healthy
busbar is jeopardized by current transformer rema-
ence, the signal CB—OPEN is processed time—de-
layed.

The specific processing of the coupler bay currents
starts only after the set time delay "T-CB-OPEN"
(DA 6108/ZE) has elapsed
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47.4 Recognition of a circuit breaker distur-

bance

For the purpose of recognizing a disturbance in the
tripping mechanism of the circuit breaker, the bay unit
provides the function "CB- disturbance ”

(FNIr. 7028/FE), which can be assigned to a binary
input. In the event of a breaker failure and simulta-
neous indication of “CB disturbance”, instead of the
"T-CBF” (DA 6204/ZE) the time delay "T-CD-DI-
STURB" (DA 6206/ZE) is started for the circuit brea-
ker failure processing.

As T-CB-DISTURB is usually smaller than T-CBF
(DA 6204/ZE), the time for starting the CBF function
in the 7SS52 is reduced.

The signal CB disturbance is written into the alarm
buffer of the ZE as an event (coming/going)
(FNr. 87/ZE).

DA 8200/ZE

operation ZE

DA 6313/ZE

[P bce-Tesr |

(one—pole/three—pole)

4.7.5 Control functions S

4.7.5.1 Trip test with ci

The 7SS52 offers an ea
circuits and the circ

The test can be s m the master unit and
from each bay u y control operation (figure 4.29).
An additiona ut function "CB test” (FNr.

I
1156/FE) is % in the bay unit for a three—phase
test.

ay must be taken out of operation for
€ circuit breaker test and the bay cur-
ot exceed the threshold I<CB-TEST (DA

i

bay current

L 4

bay out of service

1156/FE

(feeder—selective)

CB-test

(only three—
pole test)

:
ol

operation BU

(one—pole/three—pole)

Figure 4.29 Trip tesﬁvith circuit breaker
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4.7.5.2 Bay out of service

For maintenance work in the bay, the bay has to be
taken out of service.

Taking the bay unit out of service is possible:
® Dby operation from the master unit (DA 6400/ZE),

® via binary inputs at the related bay unit (FNr.
7029/FE) or

DA 6400/ZE

O

® Dby local operation at the bay unit (DA 450(¥FE).

In order to avoid tripping of a bus z in operation by
infeed of test currents into th ay%e master
unit must recognize the takinm ice of a bay.
Therefore the control facilitie ay unit are ad-
ditionally interlocked. The co y out of service”

r
is released for all bay units™ it ameter (DA
6317/ZE) (figure 4.30).

<

operation ZE

DA 6317/ZE
BU REL AaB

feeder out of ser-

"released”

7029/FE

I bay out of service

DA 4500/FE

operation BU

. O
If during maintenance work in a bay it Ne expec-
ted that the auxiliary voltage of t)‘&nit r for the

Figure 4.30 Trip test with circuit breaker

binary inputs is interrupted or the onnection to
the master units is interrupted, n related bay
unit has to be taken out of serviee by the parameter
"service” (DA 64xx/ZE). A figured isolators of

the bay are assumed ha@N—status. In case
of the bus coupler t \ utomatically assu-
bay units.

med for both cou

The check zone co ersfall bays, irrespective of
whether they are switched on or off, as long as the
bay unit is supplied with auxiliary voltage and the data
link to the master upit was uninterrupted.

vice

(feeder—selective)

By this measure the danger of spurious tripping is
avoided in case of an overfunction of the binary input.
The check zone also prevents spurious tripping, if af-
ter maintenance works the switch is not returned to
service and when switching onto an external short—
circuit (short—circuit in the feeder).

In case of maintenance works including current trans-
former checks, the FO-link to the master unit should

be interrupted as an additional measure against over-

function.

Siemens AG [(May 1998



Mode of operation

4

Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation Manual Order—no. E50410-A0012-U501-A1=7691 ’

4.7.6 Event logging

After a fault in the network, information concerning
the response of the protection device and the mea-
sured values are important for an exact analysis of
the fault. For this purpose the master unit of the
7SS52 contains a memory for fault events (maximum
40 events).

Operational events (e.g. isolator operations) are regis-
tered in an operational events memory (up to 99
events).

In addition events and states can be indicated via
alarm relays and optically via LEDs in the master unit
and the bay units.

4.7.6.1 Alarm relays and indications

The master unit can be fitted with up to two alarm
modules (EAZ1 and EAZ2). On each module 16 alarm
relays are available for remote signalling. Functighs
can be allocated to them out of an alarm list.

The alarm relays are unstored and reset after the in®
itiating criterion disappears. On the device's frontplate
an optical indication (LED) is provided for eachialasm.

The bay unit has 10 LEDs which, pre—sgtex works,
serve for indication of the isolator states, (pre=+set
CLOSED-red;OPEN—green). Further ByLEDS indicate
protection functions. An alarm relay, serves for indica-
tion of alarms. The LEDs and alarm relays can at ran-
dom be marshalled with diffegent famptions. The pre—
set functions are listed in chapter'$.4.2.4.

Bay unit and master unitfhave,a reset button for local

reset of the LED indicatiens. Operating the reset but-

ton on the mastefrunitigesets all LED indications on all
connected baydinitsé

Configurable binafy inplits “>LED-ackn"” can be used
in the master unit and bay units for remote reset. In
addition to the LEDs for alarm indication, each type of
device contains@n indication “ready for operation”
(green) and a failure indication (red).

4.7.6.2 Operation and indication

Operational measured values, operatienal events and
fault events can be read outVia integrated operation
keys and a LC display. The keypad,can also be used
for setting protection parametets, configuring the pro-
tected object and marshalling binary inputs and out-
puts.

The master unit hasya frant—side interface for connec-
ting a PC. Utilizing the'gemmunication program
DIGSI, menu-guided communication with the protec-
tion system is prowvided. Fault records can be read out
and analysed.

The,7S5Sb2 stores up to 40 fault events and 99 opera-
tionahevenits, VWWhen the event buffer is full, the oldest
evefts are overwritten (ring buffer).

The réeordable operations and fault events are listed
intannex A.1.2.

Operational measured values (feeder currents, stabili-
zimg and differential currents) are displayed in the ma-
ster unit (full range) and in the bay units (bay-related
measured values) for the purpose of commissioning
and test support.

Master unit
® Feeder currents I} ¢, I 2, I 3 of all configured bay
units

e Stabilizing and differential currents per phase se-
gregated for ZPS-BSZ1 (DA 7400/ZE), ZPS-BSZ2
(DA 7500/ZE) and ZPS-BSZ3 (DA 7600/ZE) for all
bus zones.

Bay unit
® Feedercurrents I, I 1o, I 3, I

e Stabilizing and differential currents per phase of
the check zone

® Frequency [Hz] (indication forI = 0,1 Iy)
The indicated measured values are refreshed at a
rate of 0.5 sec.

The actual isolator replica is available for graphical or
tabled indication through DIGSI and the operation in-
terface of the master unit.

In addition, the configured plant can be displayed gra-
phically.
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4.7.7 Fault recording

The instantaneous values of the measured quantities
are sampled every 1 ms and stored in a cyclic buffer
in the master unit.

® |Instantaneous values of the currents in all bays
(per phase)

e Differential and stabilizing currents of all busbar
sections and of the check zone. (per phase)

After starting the fault recording (through a busbar
short—circuit, via binary input or by operation) DA
8400/ZE), the data are stored from 200 ms before up
to 100 ms after the trip command. The master unit
stores up to two fault records.

This data can be read out locally by means of a PC
and evaluated using the DIGSI software.

Via parameters DA 6316/ZE the mode of release of
the fault record buffer is defined. With "automatic
release” the last fault is recorded and available for
read—out. Each new fault record overwrites the prg-
vious one.

With "manual release” for the last two faults each
record is stored. The fault record buffer has togoe era-
sed and thus "released” for writing new records{after
reading out the data.

The release can be effected through the,commdnica-
tion program DIGSI, the integrated keypad
(DA 8300/ZE) or via binary input.

4.7.8 Monitoring functions

The protection systefn 78852"incorporates compre-
hensive self-monitoring'functions which cover both
the hardware andthefsoftware. This guarantees a
high availability and segufity against overfunctioning
and underfunctioning as well as low demand on main-
tenance.

4.7.8.1 Hardware monitoring

The complete protection system isfcygliely monitored
from the measuring inputs throtigh the data commu-
nication between master unit and bay, units up to the
command relay coils.

Monitoring circuits and proéessors monitor the hard-
ware for faults and impesmissible conditions. Details
are as follows:

® Auxiliary and reféfence Voltages.

The processor ofgfhe bay unit monitors the offset and
reference voltagest The protection is blocked as soon
as impermissible deyiations occur; permanent faults
are annunciated.

The DC=DL converter voltages in the master unit and
bay upits aretalso monitored by the converters them-
selves andefaults are annunciated. Failure or discon-
ngctiomyof the auxiliary voltage automatically takes the
affected device out of service; this status is annun-
ciated via a NC contact. Transient auxiliary voltage
dips of up to 50 ms will not influence the unit.

Failure of the auxiliary voltage in a bay unit results in
blocking of the protection system.

® Measured value monitoring

The analog input circuits of the bay unit are cyclicly
monitored from the input transducers up to the digiti-
zation. This is done by forming the current sum and
executing the following plausibility check:

Ai=i|_1+i|_2+i|_3+iE
Slil=liggl+ i+ ligg !+ gl

The measured value monitoring picks up if

[ Ail > I>MV-MONIT (DA 5106/ZE) and
ALl >kxXZ il

k = 0,125 (stabilizing factor)

The pick—up characteristic is shown in figure 4.31.
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Error in measured values

O

@ :
\}‘D

asured values

1 1.0
Fault current
AlL/1,
0.75
0.5
0.25
1> DIFF.
T T

0 0.25 0.5

Figure 4.31 Characteristic for measured value supervision

If the supervision detects that the measured values
are not plausible, then the analogue measuring ci
cuits are considered faulty, the measured valu

is accordingly marked and the measurement f
cycle is blocked. If the fault prevails for a longeg ti
it is annunciated.

® Memory (FE and ZE)

The memory modules are cyclicly testéd for.
the following measures:

L £
— A checksum is formed for the grografp memory
(Flash—-EPROM) during sta cyclicly.
@ data pattern is
read again.

ts by

— For the working memory
written during start-up a

— For the parameter a iguration data memory

(EEPROM), the C f the stored quantities
is formed andfcom with the checksum calcu-
lated duringfeach’new Writing process.

— For the dual—
stored paramete
the master module.

e Qutput trip Cﬁannels (FE)

on the slave modules, the
are compared with the data on

rip channels are controlled via two com-
nnels and one release channel. Checking of
ignal’ output channels is performed in connection
e cyclic protection test (refer 4.7.8.8).

—_—

xz Software monitoring

atchdog timers are provided on the processor mod-
ules to continuously monitor the program sequences.
In the event of processor failure or if a program falls
out of step the watchdog operates and initiates a re-
set of the processor system.

Further internal plausibility checks and program se-
guence monitoring ensure that any fault in processing
of the programs will be detected. Such faults also
lead to a reset and restart of the processor.

If a fault is not eliminated by restarting, a further re-
start is initiated. If the fault is still present after three
restart attempts, the protection system is automati-
cally taken out of service. The ready—for—service relay
on the alarm module (EAZ1) drops off and indicates
"Equipment failure” via its NC contact.

The LED "failure” on the frontplate of the master unit
or the affected bay unit lights up red.
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4.7.8.3 Supervision of the external CT circuits/
differential current supervision

Interruptions or short—circuits in the secondary cir-
cuits of the current transformers as well as errors in
the CT connections and errors in the system configu-
ration of the busbar protection are automatically reco-
gnised by the system and annunciated. The differen-
tial currents formed in the measuring systems on the
protection processing modules ZPS-BSZ 1 to ZPS-
BSZ3 are used for this function.

The differential current monitoring can be activated or
deactivated by the parameter DIFF.SUP
(DA 6303/ZE).

Each measuring system is individually supervised.
Under no—fault conditions the differential current of
each measuring system is approximately 0. If no fee-
ders are assigned to a measuring system, then diffe-
rential current and stabilizing current are set to 0. The
differential current supervision picks up, if the mean
value of the differential current exceeds a threshold
independently settable for ZPS-BSZ1 I>DIFsup..C4
(DA 6306/ZE) or ZPS-BSZ2/3 I1>DIFsup.:BZ

(DA 6305/ZE) within a selected time T-DIFF-SUP
(DA 6304/ZE).

If the differential current falls below the thresholdoe-
fore the set time, then the time delay,is réstarted if it
occurs again.

The reaction after pick—up of the différential*current
supervision can individually be parameterized for
ZPS-BSZ1 and ZPS-BSZ2/3 indgpéndent of each
other.

BSZ1: DIFRSUP.CZ (DA 6308/ZE)
BSZ2/3: DIFF.SUP.BZ (DA 6307/ZE)

Only alarm:

When the differential current exceeds or falls be-
low the limit, then a general coniing/@eing alarm
"disturbance without protectien blocking” is gene-
rated (FNo 1/ZE) a collective,alafm for ZPS—
BSZ2/BSZ3 (FNo 92/ZE) and/a‘specific alarm
"I-Diff.—super.:BZz Lx fsom BSZy" (FNo 96 — 107;
112 - 123; 128 - 139/ZE)for BSZ2 and (FNo 144
—-155; 160 — 171; 176'%,187/ZE) for BSZ3 or
"Diff.—current—sup.:Checkz.Lx" (FNo 93; 94;
95/ZE).

Blocking with adtomatic release:

When theydifferential current supervision picks up,
then a geqeral coming alarm “disturbance with
protéetien blocking” (FNo 0/ZE) is generated and
aselective alarm "I-Diff.—superv.:BZz Lx from
BSZy. or ®Diff —current—sup.:Checkz.Lx" coming.

[fthe differential current exceeds the set thres-
held,®then bus—zone selective protection blocking
Is Initiated. If the fault is on ZPS-BSZ1 (check
Zbne), then the complete protection is blocked.
When the measured value falls below the thres-
hold, then the blocking is cancelled and the going-
event is issued.

Blocking with storage:

When the differential current supervision picks
up, then general coming-alarm “disturbance with
protection blocking ” is generated and a specific
alarm”I-Diff —super.:BZz Lx from BSZy" or "Diff.—
current—sup.:Checkz.Lx" coming.

If the set threshold is exceeded, then bus-zone
selective protection blocking is initiated. If the fault
is on ZPS-BSZ1 (check zone, then the complete
protection is blocked. The blocking is cancelled
when the differential current falls below the thres-
hold and the blocking is additionally cancelled by
operation (DA 8500/ZE) or by binary input "Blo-
DifSuprel.” (BE4/ZE).
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4.7.8.4 Isolator supervision

The isolator switching positions are recorded as
OPEN or CLOSED. The following faulty conditions
can arise from these positions:

Isolator CLOSED/OPEN=1/1 :
Isolator status
Annunciation: Isy Flt: Axx (FNo
66; 70; 74; 78; 82/ZE)

Isolator CLOSED/OPEN=0/0 :
If this status is signalled for more
than one isolator in the same bay,
then auxiliary voltage failure is an-
nunciated for this bay.
Annunciation: Aux. Volt. Fail: Axx
(FNo 86/ZE)

If this status is signalled for only

O

4.7.8.5 Supervision of CB failure prot@tion
initiation and release

. to 7022/FE) is
a of spurious trip-
count of the inver-

If a binary input “start CBF
energized incorrectly, therea
ping of a busbar in this fe
ted current.

Following monitorin%s can be performed, set
by parameters(CB E DA 6201/ZE).
® |[f the selecti BF=initiation persists longer than

10 x T-CBFYDA6204/ZE) , then the faulty CBF
[ is blo @ and annunciated (CBF/

lease signal persists longer than

Lsup (DA 6314/ZE), then the CBF is

and the fault is annunciated (CBF/BI-REL-

su . As long as this signal is active, the CBF
ction is blocked for all feeders.

one isolator per bay, then excee-
ding of the |so_|ator running time s the CBF signal from a specific bay is active and
assumed and isolator faulty

is issued:

Annunciation: "lsoy Fltrun:
(FNo 67; 71; 75; 79; 83;&
y: Isolator designation

o)

itions is

xx: Feeder no.

The treatment of the isolator mal—ﬁmc on

described in Section 4.5. K\

Q>®

no CBF release signal is given after a set time FLT
T BF (DA 6315/ZE), then the CBF function is blok-
ked selectively and annunciated. (CBF/
BIFIt:Lx:Ayy).
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- 1 .
DA 6201/ZE DA 620h/ZE
’ | 1/2—channel ‘ ’ P |with/without moni

DA 6314/ZE

E T-CBFRELSup

t1 1]

nnunciation and blok-

—

king of CBF)

further processing in

DA 6315/ZE

E T-CBFRELflt

JL

the CBF operation
modes (chapter4.7)

i

9; 10; 11/ZE
CBF/BIFIt:Lx:Ayy

—®

(annunciation and blok-
king of the feeder-selec-
tive CBF-BI)

Figure 4.32 Basic diagram

4.7.8.6 Current-controlled r xe TRIP
command

For reset of the TRIP com , It must be ensured
that the controlled ciscu has really opened
and that the trippi ircuit of the bay unit has
been interrupted it breaker auxiliary con-
tact.

Interruption of the tripping current by the command
relay causes overlogd for the contacts and their des-
truction.

9;10; 11/ZE
CBF/BIFIt:Lx:Ayy

(annunciation and blok-

king of the feeder-selec-
tive Bl "CBF Lx")

For realisation of the current—controlled command
reset, the time steps T-TRIP-DUR (DA 6106/ZE) and
T-CBF (DA 6204/ZE) are started after the TRIP com-
mand.

After the TRIP command minimum time has elapsed,
the current limit value monitor is activated. If the cur-
rent falls below the feeder-related threshold I > CBF
(DA 67xx/ZE), then the relays for the TRIP and trans-
fer trip command reset.

Siemens AG [(May 1998



Mode of operation

Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation Manual

Order—no. E50410-A0012-U501-A1=7691

4.7.8.7 Differential current supervision for linea-
rized current transformers

Linearized current transformers may have angle er-
rors. The secondary current then lags the primary cur-
rent. If a feeder short—circuit is interrupted by the cir-
cuit-breaker (CB interrupts at current zero) then the
secondary current continues to flow and decays ac-
cording to an e-function. The angle error and the time
constant depend mainly on the protection burden.
The angle error increases and the time constant de-
creases with increasing burden.

The current which continues to flow in the CT circuit
after disconnection is seen by the busbar protection
as a differential current. At first, erraneous tripping is
prevented by the stabilizing current which decays ac-
cording to an e—function with a time constant of 64
ms. In order to eliminate erroneous tripping after the
stabilizing current has decayed, the 7SS52 supervises
the zero—crossings of the differential current. The dif-
ferential current limit can be parameterized I > ZERQ
CR (DA 6310/ZE). The release of zero crossing(su-
pervision is settable ZERO CR SUP (DA 6309/ZE)/If
the zero—crossing does not appear after at leastid2
ms fy = 50 Hz resp. 27 ms fyy = 60 Hz, then@®C cur-
rent is present and the protection is blocked selec*
tively per busbar zone. The blocking is p#@intainéd
until the measured value drops belew the limit.

Table 4.3 Summary of the monitoring functions

4.7.8.8 Cyclic test

The "cyclic test” as part of the autediagnosis checks
cyclicly all measuring systemgand cofnected bay
units from the digitized measuredyalues up to the
command relays. This test is/treated like a real fault
and uses the same trangmission links for measured
values and trip commandsylhus it yields utmost se-
curity and reliability.

This test does net infldence the protection function.

The test is pesformed only, if no real fault is detected
on the busbar of the connected feeders.

In the eventief an internal failure detection, the identi-
cal gest. routine’is repeated twice before failure alarm
is,issted. Failure information contains the affected
phase, theymeasuring channel (ZPS-BSZ1, 2 or 3) and
the corfesponding feeder “TetsfltLz—y:Axx" (FNo 196
— 204/ZE).

Therfailure reaction can be programmed via the para-
mieter TESTFLT (DA 6312/ZE) to "annunciate only” or
"protection block” (incl. annunciation).

Table 4.3 shows an overview of the various monito-
ring functions.

Supervision

Possible cause and response

1. Current sum (measured value superyision)-FE

4
| Z1in | > 1 >MV-SUPER (DA 5106/ZE)
n=

4. 4 .
[ Zih1>0,128%x 247, |
n=1 n=

Internal unit failure during measured value acquisition
(Blocking of protection and annunciation)

MV-Super.:Axx (FNo 192/ZE)
Meas.val-super I (FNo 161/FE)

2. Auxiliary voltage supervision

FE: (O Vipigit >OFESET SUPV (DA 5107/ZE)
(15 Wpigir>15 VOLT SUPV (DA 5108/ZE)

ZE: 18wV
24N

Failure of the DC-DC converter output voltages
(Blocking of protection and annunciation)

0 V-Super.:Axx (FNo 195/ZE)
15 V-Super.:Axx (FNo 193/ZE)

15 V-Super. CU (FNo 206/ZE)
24 V-Super. CU (FNo 207/ZE)

Failure of the 5V voltage causes reset of the annunciation device
failure and thus blocks the device completely.

3. WCyclic monitoring of the memories (FE, ZE)

After three unsuccessful restart attempts, the protection is blok-
ked.
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Supervision

Possible cause and response

4. Permanent monitoring of the program flow by means of
watchdog (FE, ZE)

After three unsuccessful restart attempts th@%rotection is blok-
ked.

5. Cyclic test with simulation of a fault current and monitoring
of the complete signal processing from the digitized measu-
red values to the control of the command relay coils

after two failure detections, depending omthe parameter TEST-
FAULT (DA 6312/ZE),, either protecfiomilocking and/or annun-
ciation

6. Differential current supervision

® Bus-section specific protection

| §1im | > I > DIFsup.:BZ (DA 6305/ZE)
m=

for T> T-DIFF-SUP. (DA 6304/ZE)
e Checkzone

all except bus coupler

| 2 | > I> DIFsup.:CZ (DA 6306/ZE)

m=1

for T > T-DIFF-SUP. (DA 6304/ZE)

current transformer circuit faulty

Bus—selective blocking, whemyparameter DIFF.SUP.BZ (DA
6307/ZE) is parameterized to bloeking, otherwise only annuncia-
tion Id — Sup Syy Lx — z (FNlo 96/ZE for BZ01, phase L1 and
BSZ2)

Blocking, if parameterBIFF.SUP.CZ (DA 6308/ZE) is parameteri-
zed to blocking,‘ethekwise only annunciation
1d — Sup® EX*€KZ (ENr. 93; 94; 95/ZE)

7. Supervision of isolator status

® (Operating position
Isolator CLOSED/OPEN = 0/0 for t > Isol Op Time (DA
6301/ZE)

® Aux. Voltage failure
All isolator positions of one bay = 0/0

® |mplausible isolator status
Isolator CLOSED/OPEN = 1/1

wire breakage or faulty status
apfuneiationd)

ISOyFltrdn:Axx (FNo. 67/ZE for ISOL. 1)

Feedeér aux. voltage miniature circuit breaker tripped
annunciation1)

U-aux.flt:Axx (FNo. 86/ZE)
annunciation1)

ISOyFIt:Axx (FNo. 66/ZE for ISOL. 1)

8. Supervision of the digital input "CB failure protection)”CBF
Lx" and "CBF-release”

fort > 10 x T-CBF (DA 6204/ZE) re8p.

for t > T-CBF-RELFIt (DA 6315/ZE)

for t > T-CBF-RELSup(BA 6314/ZE)

Annunciation and blocking of the binary input of the affected
feeder CBF/BIFIt.:Lx:Ayy (FNo 9; 10; 11/ZE);

Monitoring is activated when a signal is received at the Bl CBF
bay-selective for the time t> limit value;

Monitoring is activated, if not both Bl CBF bay-selective and
CBF release are received within the time window t= limit value.

Annunciation and blocking of the CBF
CBF/BI-RELSup > T (FNo 12/ZE)

9. Cyclic check of the data transmission links (FO) between
master unit and bay“unit

Blocking of the protection system and annunciation after two
recognitions of a transmission error.
Flt.coup.mast. (FNo 190/FE)

1)  If parameter Isel Mal Resp = protection block(DA 6302) is set, then
the prote¢tiomis blocked.
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&
Warning (b
A N

The fault free and safe operation of the unit is subject to suita ort, appropriate storage,
mounting and installation. Warnings and instructions containéd,in the’ equipment manual must be

observed.
In particular, the General Installation and Safety Reg tioork in electrical plant (e.g. DIN,
VDE) must be observed. Non—observance can result th¥body harm or substantial damage.

&

5.1 Unpacking and repacking (b
The protection system, consisting of the maste packing and repacking must be performed with the

5 Installation instructions

the bay units and connection leads is packed i usual care, without force and only with the aid of suit-

factory such that the requirements of IEC 2 able tools.

fulfilled. The units must be visually checked to ensure that
they have not been mechanically damaged.

O
5.2 Preparations K\

The operating conditions mugsisbe cordance with
VDE 0100/5.73 and VDEQ10B parti/7.83.

inserted under live conditions! The modules must be handled with care so that any pos-
sibility of damage due to static discharges is prevented. When handling individual modules, the
recommendations relating to the handling (of electrostatically endangered devices) must be ob-
served. In the installed condition the modules are not endangered.

A\
K
&
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5.2.1 Connection of the bay units in the

bus coupler bay

Two bay units of the 7SS52 are allocated to a bus
coupler. Both bay units are totally identical in their
design and occupy 2 bays in the configuration
scheme of the protection. The allocation does not
depend on the number of current transformers ( one
or two) in the bus coupler. With only one current
transformer in the bus coupler, the current inputs of
both bay units are connected in series. (refer to

Fig 5.1).

For the bay unit without current transformer, DA
XXO04/ZE has to be set to “no CT existstent”.

The setting of the parameter DA XX05/ZE for the
bus coupler bay with the current transformer is identi-
cal to that one of the feeder bays of the correspon-
ding busbar.

If the current inputs are wired according to Fig 5.1,
then the direction of the current has to be inverted foF
the bus coupler bay without current transformer. Jihis
can be done by means of parameter “CT-POL" (DA
XX05/ZE). The setting will be different to that oneyef
the bay with current transformer.

An example can be seen in Fig 5.2.

The parameter “current transformer ratio’f
(DA XX06/ZE) has to be set identical fagbothsus
coupler bay units.

Recognition of the isolator status isiearried out sepa-
rately via the binary inputs of eagh®bayuhit.

For the mostly used version of ajbus/coupler with
only one circuit breaker, theftripPlcommand and trans-
fer trip contacts of bothybayaunits must be connected
in parallel.

In this case, the génngttionyof further binary input
functions (e.g. CBFfitiation, CBF release, TRIP re-
lease, CB fail) has to betdone in parallel.

] FES |
Iy T el
ILo i N — A
Iis S ——
Ie o &

8B2 ‘F' FE2 |

8B1

7B2|

7B1

6B2, ®

6B1

52! e
‘ 581 !
L] |

Figure 57, Connection of the current inputs of the bay units in bus
couplers with only one current transformer

5.2.2 Installation and connection

5.2.2.1 Version for panel surface mounting

(FE, ZE)

® The bay unit as well as the surface-mounted ca-
sing of the master unit are each fitted to the panel
by 4 screws (dimension drawings can be seen in
chapters 2.6.1 and 2.6.2)

® A solid low—ohmic and low—-inductive operating
earth has to be connected to the earthing point of
the casings side—wall using a screw M4. Earth
tapes according to DIN 72333 form A are suitable
for this.

® Screw-type terminals are provided for the electri-
cal connections. For the connection of the optical
signals, fibre—optical cables with pre—fabricated
FSMA plugs are used.

The surface—-mounted casing of the master unit
has cable glands at the bottom side.

They ensure the degree of protection of the casing
and the strain-relief for the cables.
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FE1 FE2

—e ® BBA
@ @ BBB
FE3 ) —)
IcpeBA
( FE4
FE Direct address Setting
1 0105 line—side
2 0205 busbar-side
3 0305 line—side
4 0405 line—side

Figure 5.2 Example current transformer polarity

5.2.2.2 Bay unit for panel or cubicle flush
mounting

® QOpen both inscription strips in the freft cover, ma-

king accessible 4 elongated holes.

® [nsert unit into the panel cutoutgeréubicle moun-
ting frame and fix with fougscrews (dimension
drawings are shown in chaptes2.6%).

® Connect earthing screw at thequnit's rear side with

the protection earth of theygane€l or cubicle.

® A solid low—ohmic and Jow=-inductive operating
earth has to bg cohnected to the earthing point of
the casings s€ar wall'lising at least one screw M4,
Earth tapesiaccordingto DIN 72333 form A are
suitable for thisy

® Make electrical connections via the snap—-in or
screw—type connection modules of the unit. Spe-
cial care has to be paid to the designations of the
snap— connection modules.

® ke fibre—optical connection is carried out by
means of FSMA screw connections.

5.2.2.3 Subrack version of the master unit

The subrack with degree of prote@tion IP 20 is sui-
table for mounting in panels and cibicles.

It is fixed from the frontfside byrat least four
screws. Make sure thag the fiXing flanges at both
sides fully contact theysurfaCe (dimension dra-
wings are showndn chapter 2.6.2).

Connect earthifigiterminal on the casing’s outside
(refer to Fig 2%%4) with the protection earth of the
panel or cybigle.

A solid,low-£ohmic and low-inductive operating
earth Watthe earthing terminal is essential.

Makeselectrical connections via the snap—in or
screw=type connection modules of the unit. For
the,connection of the optical signals fibre—optical
cables with pre—fabricated FSMA plugs are used.

The FO cables have to connected in the sequence
of the programmmed bay units. The marking sy-
stem at the device's rear side supports the con-
nection.

5.2.2.4 Cubicle version of the master unit

For installation attention has to be paid to secure
fixing of the cubicle to the floor.

The cubicle must be solidly earthed low—ohmic
and low—-inductive. Earthing must be done by
using the screw-type connection of the cubicle
which is marked with the earthing symbol. In case
of more than one cubicle, all cubicles must be con-
nected solidly low—ohmic with each other.
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5.2.3 Check of the nominal data

Matching of the nominal data of the units (FE and ZE)
with the station data has to be checked. This applies
in the first place to the auxiliary voltage and the cur-
rent transformers’ nominal current. The meaning of
the ordering code is explained in chapter 1.2.

5.2.4 Matching of the control voltage for the

binary inputs

When delivered, the binary inputs are configured for
220V control voltage (no jumper fitted).

For each binary input of the module EFE of the bay
unit or EAZ1 of the master unit, different switching
thresholds can be selected by means of each 3 jum-
pers.

The voltage ranges may be selected for each binary
input independent of the others.

The jumpers for setting the desired control voltage
are listed in tables 5.1 and 5.2. Only one jumper May
be fitted per binary input

Table 5.1 Control voltage for the binary, inputs
on the EFE (bay unit) in relation to
the fitted jumper

Nominal switéhing threshold

Name 24V 60V, 110V 220V

Bl 1 X37 X36. X35 -

Bl 2 X40 X39 X38 -

BI3 X438 X42 X41 -

Bl 4 X46 X45 X44 -

BI5 X49 X48 X47 -

Bl 6 X852 X51 X50 -

BI'7 X55 X54 X53 -

BI 8 X58 X57 X56 -

BI9 X61 X60 X59 -

Bl10 X64 X63 X62 -

Bl 41 X67 X66 X65 -

BI“h2 X70 X69 X68 -

BI13 X73 X72 X71 -

Bl 14 X76 X75 X74 -

Bl 15 X79 X78 X77 -

Bl 16 X82 X81 X80 -

BI17 X85 X84 X83 -

Bl 18 X88 X87 X86 -

BI 19 X91 X90 X89 -

BI 20 X94 X93 X92 -

Table 5.2 Control voltage for the binary inputs
on the EAZ1 (master unit) in relation
to the fitted jumper

Nominal switching threshold

Name 24V 60 V 1MoV 220V

Bl 1 X31 X21 X11 -

Bl 2 X32 X22 X12 -

BI3 X33 X23 X13 -

Bl 4 X34 X24 X14 -

BI 5 X35 X25 X15 -

Bl 6 X36 X26 X16 -

BI 7 X37 X27 X17 -
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For modifying the jumper selection, the module EFE
has to be withdrawn from the casing of the bay unit
(refer to Fig 2.3 on page 2 — 10).

O

First the auxiliary voltage has to be disconpected,
then the unit's front plate can be opened. Remove
the front—side plug connector o odule EFE (re-
fer to Fig 5.3) and withdraw

Voltage plug connectorQ
for external conneCQ

8A 6A

5A 2A

X95

X35 X38 X41 X44 X47 X50
X36 X39 X42 X456 X48

00 0 0O 00 O O O
©o o0 0o 0o o0 o0 o

EFE
Id.Nr.: 708
L 4

X53

B4 X5
> 0
o
X5

56 62 X65 X68 X71 X74 X77 X80 X83 X86 X89 X92

81 X84 X87 X90 X93

o 00 0 0O O O
oo o o o o o

°
X85 X88 X91 X94

l X6! X
(o) 0o o o
° oo o o
8 X6 X82

X1

3

%

L 4

Unit bus plug connector

Figure 5.3 Loca@em on the module EFE (bay unit)
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For modifying the jumper selection, the module EAZ1
has to be withdrawn from the subrack (master unit).

Open the front plate. The mounting location of EAZ1
can be seen in Fig 2.2 on page 2 - 9.

X1 | o

O

5o] 6

oo| b
10

mg
Y c w9 2w S 2
o X P P P =<
™
m
=l X ~ %) < 0
SEa8rFaS8FEa S Ee
o o X R R X R
>
e SE98r9 39359 &
o X X X X X
oo| 00
ool M
oo| X

2

EAZ
Id.Nr.: 708 70 903

O

The module may be withdrawn only after the@uxiliary
supply of the ZE was disconnected!

For withdrawing the module, r o%lug con-
nector to the front plate and p& the locking

bolt of the module at the bot ide rail.

| ;

S

>
<t —
~ X —

[©00909600000000006066000 |
: r

1

L 4 \< ’
% battery!

Figure 5.4 Location of the Kn the module EAZ1 (master unit)

odule is used for identifica-

1) This module can be ope,

L 4

Plug connector for LED control
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5.25 Coding of the ZPS modules

The module ZPS is a component of the master unit. It
can be used as master (ZPS-SBK) or slave (ZPS-BSZ
or ZPS-SK) in the multi-processor system. The hard-

O

ware configuration is unaffected by this selection. For
an unequivocal definition of the task, the respective
module is coded by means of swi

The codes are listed in table er to annex).

The location of the switch% icted in Fig 5.5.

YT
T
N

H3 X34 X32

H4 HBED
X33

] x23

o
D27

i s 1

aaaaaa

i) s

D19
D36 X21 5
D42

Figure 5.5 Location o

It is recommendéd to verify the switch positions and
j fore fitting the module. All settings are

s A.9.2 and A.9.3 in the annex. The loca-
e switches and jumpers are shown in

coding switches and jumpers on the module ZPS
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O

5.2.6 Checking the connections S

A Warning \%

The following checking procedure is partially performed in the presence a ous voltages. The
procedures should only be performed by appropriately qualified personnel are familiar with the
safety regulations and safety precautions and follow these.

o

The connections are shown in annex A.1.4. The confi- @ Check tr@rcuits through to the circuit
guration options for the binary inputs are described in breaker ry switching as yet).
chapters 5.4 and 6.

e Ch ntrol wiring to and from other de-
Before switching on the protection system, all electri- viges.
cal and optical e_xternal connections have to be chek- ° % signal circuits.
ked for correct interface:

ure the auxiliary voltage at the cubicle termi-
. check its polarity and the polarity of the digi-

er supply rack input connection.
® Check the continuity and correctness of all Cure If connections are correct, then the auxiliary volt-

® Switch off the MCB for the DC supply in the pow-

transfprmer circuits against the plant and co age MCB can be closed.
tion diagrams: _
- Are the current transformers correctly earthe@ After the protection system has run up successfully,

— Are the polarities of the current transform the disturbance indication (LED red) extinguishes and

nections consistent? the operation indication (LED green) lights up on the
— Is the phase relationship of the cugem@ master unit as well as on each connected bay unit.
former consistent? \
® Fibre—optical connections bet aster unit

and bay units. K&
A Attenti

It must b that each ZPS-SK
moddle in,th brack is connected to
an odule.

s .
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5.3

Configuration examples

The 7SS52 can be used for protecting busbar confi-
gurations with up to 3 main busbars and one transfer
(bypass) busbar or 4 main busbars and up to 48 bays.

For configuration of the up to

® 12 busbar sections (including up to 4 transfer bus-

bar sections) and
® 12 bus coupler sections

the busbar sections are numbered from left to right
from 1 to 12 and the bus coupler sections from 13 to

Bay number 7 1
BB1 BZ1

O

L 4

24, beginning with the 1st in@ up to the
transfer busbar or 4th mainN

As an example, Fig5.6 s
for a triple busbar with trans
busbar the number of co

is parameterized (D

A bus coupler s
clusively for coup
no feeders.

bus co

BB2 BZ3

BB3 BZ5

T

-Q3

L~ ¢

-Q1 wfoz ,-Q1 wfoz

703Yo1 oﬁozo 703% ‘ _0\702

w SN Q)

©

5

Sthe configuration data
usbar. For each main
ponding busbar sections
00/ZE).

[o} a busbar section serving ex—
busbar sections and containing

ally appear in combiantion with
ample is shown in Fig 5.7.

6
BZ2

Bz4

BZ6

-Q3

L~ ¢

‘ —waoz

0401 oﬁozﬂosow

T

T = O) =)
-Q9
1 -Q9
\J/
| IR
-a7\ -Q7 -7 —a7
BB4 BZ7 | 1 -Q71 1 | E BZ8
ot . ()
Configuration: &\ DA 4903 BB02/BZ03 1) in-side CT
DA 4904  BB02/BZ04 2 outside CT
DA 5404 BB-ISOLAT4 = TB—|SOK DA 4905 BBO3/BZ05
DA 4900 BB-configuration O DA 4906 BB03/BZ06
o oenieay
DA 4902 BB01/BZ02 @
Bay Type of bay D nation ISOL1: Axx ISOL2: Axx ISOL3: Axx ISOL4: Axx ISOL5: AXX CT location
(XX) (DA XX07) (DA XX08) (DA XX09) (DA XX10) (DA XX11) (DA XX04)
01 Coupler BZ1 BZ3 BZ5 non existent non existent BB-side
02 Coupler BZ1 BZ3 BZ5 BZ7 non existent no CT
03 Coupler . BZ1 BZ3 BZ5 non existent non existent BB-side
04 Coupler 3.3 BZ2 BZ4 BZ6 non existent non existent no CT
05 Coupler Y 5.1 BZ2 BZ4 BZ6 non existent non existent BB-side
06 Coupler 5.2 BZ2 BZ4 BZ6 BZ8 non existent no CT
07 ing feeder 1.0 BZ1 BZ3 BZ5 BZ7 existent line-side
08 t g feeder 4.0 BZ2 BZ4 BZ6 BZ8 existent BB-side
0 jonalizer 32 Bz01/BZ02  BZ03/BZ04  BZ05/BZ06  BZ07/BZ08 non existent no CT
6 Triple busbar with transfer bus (TB)
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O

Bay number:
3 4 9 10 114 2 5 6 11

BB1 ‘ BZ1 ‘ ‘ Q1 ‘ BZ2 ‘ ‘

BB2 N BZ4 1 o o _ _ BZ5 _ _ _

a1\ Q20 QW OZW QW OZW Q2\ Q20 a1\ Q20 a1\ Q2 a1\ oj

Q7 Q7 Q7

11D ORI ORI RINQ) 1T 1), T

OEN INOF) WOEE D2

1) in-side CT (bus-side)

out-side CT (line-side

Configuration:

{\' :

DA 5404 BB-ISOLAT4 = TB-Isolator (setting valid for TB
and combi-bus operation)
DA 4900 BB-configuration @
DA 4901 BB01/BZ01
DA 4902  BBO01/BZ02 \
DA 4903 BB01/ABO1
DA 4904 BB01/BZ03
DA 4905 BB02/BZ04
DA 4906 BB02/BZ05 @
DA 4907 BB02/AB02
DA 4908 BB02/BZ06 L 2 O
Bay Type of bay Desig- ISOL1 §L2: Axx ISOL3: Axx ISOL4: Axx ISOL5: Axx CT location
(XX) nation (DA X)& DA XX08) (DA XX09) (DA XX10) (DA XX11) (DA XX04)
01 Coupler 4.1 non gXiste Bz4 non existent non existent non existent BB-side
02  Coupler 4.3 non existe BZ5 non existent non existent non existent no CT
03  Coupler 1.1 non existent non existent non existent non existent BB-side
04 Coupler 1.2 @tent Bz4 non existent non existent non existent no CT
05  Coupler \ non existent non existent non existent non existent BB-side
06  Coupler . existent BZ5 non existent non existent non existent no CT
07  Coupler B1 non existent non existent non existent non existent BB-side
08  Coupler . non existent AB2 non existent non existent non existent no CT
09  Feeder 2.0 BZ1 Bz4 non existent Bz4 non existent line-side
10 Feeder 3.0 BZ1 Bz4 non existent Bz4 non existent line-side
30 BZ2 BZ5 non existent BZ5 non existent line-side
10.0 BZ3 BZ6 non existent Bz6 non existent line-side
11.0 BZ3 BZ6 non existent Bz6 non existent line-side
4.2 BZ01/BZ02 non existent non existent non existent non existent no CT
7.0 BZ02/AB01 BZ05/AB02 non existent non existent non existent no CT
9.0 AB01/BZ03 AB02/BZ06 non existent non existent non existent no CT

re 5.7 Double busbar with combi-bus (AB)

5-10

Siemens AG [(May 1998



Installation instructions

D

Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation Manual Order—no. E50410-A0012-U501-A1=7691 ’

The bays (bay units) can be configured as bus coup-
lers, feeders or sectionalizers (DA XX01/ZE).

The number of bays in a station is defined by the first
bay configured as “"non-existent” (DA XX03/ZE).

Depending on the size of the station, the hardware
design of the master unit can be adapted in steps of 8
connections for bay units.

One bay unit is allocated to each feeder and each
sectionalizer. The station configuration can include up
to 4 bus couplers and 24 sectionalizers. Two bay units
are allocated to each bus coupler.

For further explanations about connection and setting
of the bus coupler bays please refer to chapter 5.2.1.

For configuration of the bays the following sequence

is binding:

® Bus coupler bays before feeder bays before sec-
tionalizers.

Up to 5 isolators can be connected to each bay uni:
Isolators 1 to 3 are allocated to the busbar isolators.
Isolator 4 can be configured as busbar isolator o
transfer bus isolator, depending on the setting

DA 5404/ZE.

Pre—requisite for protecting the transfer (bypass) Bus
or combi-bus is the line—side (out—side)lotatian’of
the current transformer in the feeder bays (Fig 5.7)
and release via parameter DA 5401/ZE.

The parameter "CT location” (DA XX04/ZE) is eva-
luated only for transfer bus or combi-Bus operation.
For bus coupler bays, its setting hasno influence on
the protection function.

The parameter "CT polafrity” (DA XX05/ZE) offers
the same setting optionsi@s_the parameter
DA XX04/ZE.

The setting is‘detefmingd by the station-specific loca-
tion of the currentitrapsformers. The CT polarity defi-
nes the direction of the current flow for evaluation in
the protection program.

In Fig 5.7 the setting "line—-side"” has to be,selected
for all feeder bays. The current transformer of the 1st
bus coupler measures the curreft fofbay 1. As a con-
sequence, an identical CT polarity is_selected in rela-
tion to the feeder bays. Thegvirttal current transfor-
mer for bay number 2 is s€t i Opposite direction
"bus-side” (refer also te.chapter 5.2.1).

Isolators 1 to 4 can be,usedtas sectionalizers, depen-
ding on the type ofdbay-Umsbay units of the type “sec-
tionalizer”, isolatars 1%e 4 can only be used as sectio-
nalizers. A maximumg, of 24 sectionalizers can be
configured pér station.

From eachiisolater, an auxiliary contact is wired to the
bay unit fok regegnition of the OPEN-status and one
auxiliary*eentact for the CLOSED-status.

TheWdbinaryinputs Bl 1 to Bl 10 are pre—selected (refer
10 chapter 6.4.2.2). The LED indications allocated to
theNginary inputs are GREEN for the OPEN-status
and RED for the CLOSED-status.

dhe functions can freely be allocated to the binary
inputs as well as to the LEDs in the bay unit.

The isolators existing in each bay are identified by
parameters DA XX07 to DA XX10/ZE. The allocation
of the isolators to the bus sections is done by the bus
section number (refer also to chapter 6.2.3.3).

Isolator 5 is exclusively used as feeder isolator in the
bay type "outgoing feeder” and is configured via pa-
rameter DA XX11/ZE.

In the status "bay out of service"” all configured isola-
tors of this bay are assumed by the 7SS52 to be
OPEN. In case of bus coupler bays, this applies auto-
matically for both bay units.

Siemens AG [(May 1998

5-11



Installation instructions

b

’ Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation Manual Order—no. E50410—A0012—U501—A1—7%

5.4 Marshalling possibilities

The binary inputs of the bay units and master units
comprise:

1. isolator- CB status;

CB failure protection;

Bay out of service;

reset of indications (ZE und FE)

release of blockings (ZE)

o a M N

memory functions (ZE)

O
\o)'

tions. (FE and

The binary outputs comprise:
1. trip signals (FE)

2. alarms with associated L
ZE)

Marshalling of alarms an
means of the comm
integrated keypad.

The preset configuration of the alarm relays and LEDs
is describehi 6.

indigations is performed by
jon programm DIGSI or the

Table 5.3 Binary inputs and outputs

Inputs and outputs Bay unit Master unit
Alarm relay

® marshallable 16 (32)7
e fixed 2
Command relay

® marshallable _
Binary inputs

® marshallable 20 -

e fixed » - 7
LED indications

e marshallable 16 16 (32)V
e fixed 2 2

1) hardware design of the master uni Z 1 and EAZ 2

%
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6 Operating instructions

A Warning

All safety precautions which apply to work in electrical installations muist b€ observed during test-

ing and commissioning.

6.1 Setting the master unit

The master unit can be operated through the integra-
ted keypad in a dialogue device—user. All parameters
required for operation can be entered and all the infor-
mation can be read out from here. Via the front serial
interface, comfortable communication is possible us-
ing the PC—program DIGSI.

6.1.1 Integrated keypad/display panel
An LC display with 4 lines of 20 characters‘eachplus
background illumination is available for display-

During the dialogue, the upper line imthendisplay field
shows a four—digit number followgd by‘gbar. This
number represents the settingyaddress, called the
direct address (DA). The first two'digits refer to the
address block; this is followed by two-digit address
number.

The background illuminatioft i§)switched on by opera-
ting any key. It is switghedoff automatically, when
operation is intefrupted for, 10 minutes.

The keypad comprises 24 keys with the following
meanings:

Numerical keys for the input of numbers:

0 to 9 Digits 0 to 9 for numerical inputs

Decimal point

Change sign key: input of negative num-

Hh- bers

Functionkeys for text parameters:

Password: the master unit verifies the

F1 authorization of the operator by code

word (not required for read—out of
alarms)

Backspace erasure of erraneously ent-

F2 ered characters

Yes—key: operator confirms the displayed

F3 question

F4 No—-key: operator negates the displayed

qguestion or requests an alternative to the

proposed function or value

Keys for scrolling in the display:

Forwards scrolling: the display shows
» the next operating position

Backwards scrolling: the display shows
the previous operating position

Forwards scrolling blockwise: the display

tion block

Backwards scrolling blockwise: the dis-

A shows the beginning of the next opera-
V play shows the beginning of the previous

operation block
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Confirmation keys:

Enter key:

— Confirmation of new data after
modification

— Acknowledge an LCD display

ENTER

Control keys:

Exit the fault buffer

ESC

Start LED indication test
LED and

Reset the LED indications

Direct addressing: if the address number

MENU is known, then the operation address can
be selected directly
6.1.2 Communication software DIGSI

The communication software DIGSI offers comferta-
ble setting and monitoring of the protection system=
with a PC.

Connection between PC and master unit is.@ene via
the front—side operation interface.

Beside setting of the protection parameters and
marshalling of alarms, the software BIGSI also allows
analysis of the fault records whichiase stored in the
protection.

6.1.3 Operating pre-requisites

For most operational functions, thefinputyof a code-
word (password) is necessary. This applies for all en-
tries via operator keypad or opggatofinterface which
concern the following functighs 4

® setting of operational patametérs (thresholds,
functions),

® marshalling of alarms;

® system design parameters for station configura-
tion.

The codeward,(password) is not required for the read
out of event list'@perational data, fault data and set-
ting valuesuaddress blocks 61 to 67).

To indiGate authorized operator use, press key "F1”,
entel thethfee—digit codeword (see below) and con-
firm Wigh the "ENTER" key. Codeword (password)
eéntryacan also be made retrospectively when an at-
tempt to alter a parameter is responded to with the
dispfay "NOT AUTHORIZED".

Codewords:

1. "123" - for changing parameter settings
(address blocks 61 to 67)

2. "987" - for changing system design parameters

and parameter settings
(address blocks 01 to 54 and 61 to 67)

Enter PasSwond:

Q@@

Passw. accepted

PASSWORD WRONG!

The entered characters do not appear in the display, in-
stead only a symbol @ appears. After confirmation of
the correct input with"ENTER" the display responds
with PASSW. ACCEPTED.

If the codeword is not correct, the display shows
PASSWORD WRONG. Pressing the “F1” key al-
lows another attempt at codeword entry.

lf,theycodeword (password) is accepted, parameteriz-
ing cambegin. In the following sections, each opera-
tional address is shown in a box and is explained.
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6.2 Setting the protection

6.2.1 Introduction

For setting the operational parameters, it is necessary
to enter the codeword (password) (see 6.1.3). The
codeword is required in order to change the settings
but not to read out the settings.

There are three types of display:

® Addresses without request for operator input

The address is identified by the block number fol-
lowed by 00 (e.g. 4000 for block 40). Displayed
text forms the heading of this block. No input is
expected. By using keysW or A the next or pre-
vious block can be selected. By using keys« or p
the first or last address within the block can be
selected and the addresses stepped trough.

® Addresses which require numerical input
The display shows the four—digit address, i.e.
block and running number (e.g. 6104 for blo¢k
61, running number 4). The meaning of thé'pa-
rameter is displayed behind the bar. The Seeond
line shows the value of this parameter. V\Whentthe
relay is delivered a value has been presgt. Inithe
following sections these default values arg
marked. If this value is to be retaingd no @ther in-
puts are necessary. The next (Of previous) parame-
ter within the block or the next (or previous) block
can be accessed by pagingelf, the,value needs to
be altered it can be overwrittép, using the numeri-
cal keys and if applicable ghe dectmal point and/or
the change sign (+/-) keyylhe permissible setting
range is given next tgfth@associated box. Values
outside this range are.r€jected. The setting steps
correspond tofthe fast d&cimal place shown in the
setting boxnputs withr more decimal places than
permitted will be truntated down to the permissi-
ble number. Theyalue must be confirmed with
the enter key "ENTER" !

The display then confirms the accepted value. The
final ¥sansfer of the new parameter, however, oc-
cufsyonly after completion of the parameter setting
process (refer below).

® Addresses which requirégtextifiput
The display shows the four=digit'address, i.e.
block and running numberie.g” 5102 for block
51 running number 2)Fhe meaning of the param-
eter is displayed behind thé bar. The second line
shows the text offthis parameter. When the relay
is delivered, a text,has®een preset. In the follow-
ing sections these téxts are marked. If it is to be
retained noginpUtis necessary. The next (or pre-
vious) patametes within the block or the next (or
previglis) block'can be accessed by paging. If the
text is%to e changed, then this is performed by
thewsNo%—key “F4". One of the alternative choices
whieh are tagged to the display boxes in the fol-
lowing sections then appears. If the alternative
text 1s not desired, the "F4” key is pressed
again, etc. The alternative which is chosen is con-
firmed with the enter key "ENTER”.

The following sections include the parameterizing of
all setting values with explanations. The arrows A Y
and < P> next to the display boxes indicate the meth-
od of moving from block to block or within a block. If
the meaning of a parameter is unclear it is usually
best to retain the preset value. Addresses not in use
are skipped (passed over).

If the parameter address is known then direct ad-
dressing is possible. This is achieved by depressing
key "MENU", followed by the four—digit address and
subsequently pressing the enter key "ENTER”. After
direct addressing, paging by means of keys AY and

<« ) is possible.

The parameterizing process can be ended at any time
by depressing one of the keys A Wwhich changes the
parameter block. The displayed question "CHANGE
COMPLETED?" is then answered with the Yes—key
nEg”

In general, the question as to the completion of para-
meterizing appears each time a new block is chosen.
If further parameters are to be changed the question
should be answered by pressing the No-key “F4" .
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After completion of the parameterizing process, the
changed parameters which so far have only been

A\

Note

her comfort and efficiency.

6.2.2 Initial displays - blocks 00 and 01
When the protection unit is switched on or the opera-
tor terminal is connected, firstly the DA 0000/ZE and
the type identification of the unit is displayed.

stored in volatile memories are then permanently and
securely stored in EEPROMS.

The keypad which is integrated in the master unit lends itself well for séfting@mnodifying and dis-
play of selected direct addresses. For the initial setting of the protection system or for modifica-
tion of a larger number of parameters, communication via PC with the pregram DIGSI yields hig-

0000 7SS52 v1.50

A
v

From DA 0100/ZE onwards the design data bedin,

Thepunitintroduces itself with its type number and
theg'version of firmware with which it is equipped.

Beginning of the design data block

Al| 0100 DESIGN DATA:
V|| Config. Bay 017
6.2.3 Station lay-out data 6.2.3.2 Changing of station data

Design data is mainly plant specifiesdata which re-
quires no change during normal service.

This group comprises station‘@enfiguration, number of
existing bays, CT ratios@and pelarities, type of feeder
(bus coupler, outgaingfeedeér, sectionalizer).

6.2.3.1 Reading-out of design data
Reading—QUtef,design data is accessed with code-
worddpassword) either by paging or by direct ad-
dressing.

As with the parameters, this data can be changed
individually or as a complete block. The changing pro-
cedure is characterised by:

1. The codeword for reading—out and changing is
"987"

. After the completion of the changes a re-start is
initiated

N
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6.2.3.3 Station configuration — block 01

The protected station configuration is programmed by
design data

Al XX00 DESIGN DATA:
V|| Config. Bay XX?

pl| XX01 TYPE:BXX

4| =feeder bay

Bays 1 to 48 in the 7SS52 are treated separately if a
bus coupler is present. Per station, a maximum of 4
bus couplers and 24 sectionalizers is permissible.

Beginning of the block fer bay. XX

Type of feedér

= Coupler

= Feede Bay
= Seetion=lsolat

The follewing software-related convention must be
observed:

Busrcoupler before feeder before sectionalizer.

XX02 DESIGNA:BXX
=YY.O

AV

p{| XX03 BAY STA ;BXX
4| =existent

The system software is designed such that if one
feeder is parametesizedias’ " non—existent” all further
feeders are ignoréd (i.&y thé"other feeders are re-
garded as non—+€xisting).

Therefore, it is ng€essary to parameterize the feeders
without gaps.

X904 CT LOC:BXX
=hine side

VA

Bay position number
Bay (YY) in which the feeder is located

smallestvalue: ................... 0.0
highestvalue: ................... 99.9
Bay setting
= existent

non—existent

The number of ZPS-SK-modules is determined by
the number of bays (bays of the type "sectionalizer”
are not considered) (8 bays per ZPS-SK).

A bus coupler occupies two consecutive bays.

Current transformer mounting location

= line side
bus side
non-existent
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In plants with bypass (transfer) busbar, the current
transformers are arranged either on the busbar side
or on the line side of the feeder isolator (Q9). The set-
ting must be made appropriately. Since this parame-

ter is only important for stations with bypass busbar it
can be ignored for stations without bypass busbar
(refer to chapter 5.3).

XX05 CT POL:BXX
=line side

VA

Current transformer starpojnt
= line side
= bus side

This parameter considers the polarity (earthing of CT
starpoint).

4| XX06 CT NORM:BXX
p||=1.000

This parameter is used to match the different CT ra-
tios.

The basis for the setting is the CT with the highest
transformation ratio.

This CT is given the setting value 1. The ratios ofgthe
CTs of the other feeders are matched to this €T and
set accordingly.

Example:
Feeder no. CT ratio Nogmalizing fac-
tAr\(xx00)

1 500/1 0,500

2 300/1 0,300

3 500/1 0,500

4 600/1 0,600

5 400/] 0,400

6 100Q/1* 1,000

reference CT

Current transformer ratio (normalizing factor)

minimumsSetting: .............. 0.001
maximim setting: .............. 1.000

A maximum of 5 isolators (ISOL.1 to ISOL.5) can be
assigned per bay. Isolators ISOL.1 to ISOL.4 of a fee-
der-and a bus coupler can be configured as busbar
isolators (DA xx07/ZE - DA xx10/ZE). |solator
ISOL.4 can be configured depending on the setting in
DA 5404/ZE as busbar isolator or transfer—bus isola-
tor.

The isolators ISOL.1 to ISOL.4 are allocated to one or
two of the bus sections BZ01 to BZ12 or bus coupler
sections CS01 to CS12.
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Allocation of the feeders to the bus sectioas or bus

4| XX07 BB-1SO1:BXX coupler sections: . 4
»||=on BZzO1 Input: display indicatiop#
0 A not existing
11012 4 connected to¥BZ01 to BZ12
13to 24 A conne¢ted tOCS01 to CS12
Legend: 1.21023.24 a sectionalizer’at BZ01/BZ02 to
BZ = Bus zone CS11/6812
ISO = Isolator 101 to 124 » atBZ01/'CLOSED2 to CS12
CS = Bus coupler section "©LOSED"
(sections which serve exclusively for cou— 101.2 A%at BZ01/BZ02 "CLOSED”
pling of the bus sections; they have no 123.24 A aCS11/CS12 "CLOSED”
feeder bays ) . _
minimufmsetting:s. ............ 000.00
maximunysetting: ............. 124.24
Isolater Seetions are indicated separately behind the
deeimalipoint.
Additional programming defines whether the isolator
status is allocated to digital inputs of the bay unit (FE)
ofassumed to be "CLOSED"” (CLOSED-simulation).
dihe configuration for CLOSED is done by adding a
leading "1" (before the first bus zone) with the input
(e.g. 102 2~ at BZ02 "CLOSED", 115 2 at CS03 "CLO-
SED", 103,07 2 at BZ03/BZ07 "CLOSED").
identical to ISO1
| XX08 BB-1S0O2:BXX
pllnon existent
identical to ISO1
| XX09 BB-1S03BXX
p|| non existent
identical to ISO1
«q[| XX10 BB-1'§0%4"B XX Isolator 1SO.4 can be configured depending on the
P|[non exfistent setting in DA 5404/ZE as bus isolator or transfer bus
(TB) isolator.
To start TB operation, the corresponding setting (DA
5401/ZE und 5404/ZE) is valid exclusively for ISO.4.
Recognition of the feeder isolator status
| xX%1 BB-1S05:BXX (applies only to bay type "outgoing feeder”)
Pl Nondexistent = non existent
= existent
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6.2.3.4 Common data station configuration -

block 54

<>

5400 DESGN DATA:
Common configur?

AV

5401 PROT TR BUS
=blocked

VA

5402 BAY DC FAIL
=OLD isol status

Beginning of the block for comman carfiguration data

Selective protection forbypass (transfer) busbar

released (this seftting is'$ensible only for configura-
tions with outside CWls, see also section 4.5.5)
blocked

Treatment oflisolator status in the event of
auxiliafy.Veltage failure for isolator status
= OkD iselstatus

Isel" @LOSED

Jreatment of isolator status for “Signals for isolator

4| 5403 1SOL ST 1/1 status CLOSED/OPEN on simultaneously”
P([=0LD isol status = WOLD isol status
= Isol CLOSED.
Configuration of isolator ISOLAT4
4[| 5404 BB-ISOLAT 4 = BB-Isolator (busbar isolator)
B[ =BB-Isolator = TB-lIsolator (transfer bus isolator)
6-38
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6.2.3.5 Configuration of the busbar - block 49

For the purpose of performing the configuration of the
busbar in a clear and effective manner, the application
of the communication program "DIGSI” is recom-
mended.

The 75Sb2 is designed for a maximum of 12 bus sec-
tions (protection zones) BZ1 to BZ12 (incl. a maxi-
mum of 4 transfer bus sections).

Figures 5.6 and 5.7 show two different busbar confi-
gurations with their corresponding design data as ex-
amples.

Al| 4900 CONFIGURAT:
V|| =BB-Configurat.?
p|| 4901 BB/BZorAuxZ
4|l|=Bz01/BZ01
p|| 4902 BB/BZorAuxZ
4| =non existent

to
p|| 4924 BB/BZorAluxZ2
4| =non existent

In addition, a maximum of 12 bus coupler sections
CS1 to CS12 (sections which serye exclusively for
coupling of busbar sections) canbegonfigured (CS1
to CS12 may not contain feeder bays).

For configuration (enteringgdata) the bus zones are
counted consecutively from deft to right, starting with
the first main bus up to'the trafisfer bus or the fourth
main bus, from 1 to 42. In the same way the coupler
sections are counted, fromf13 to 24. For each main
bus the numberof corfesponding bus sections and
coupler sections Istdefined.

Parameters DA 4901/ZE to DA 4924/ZE are only utili-
zeddby the communication software DIGSI and have
ne'influepce on the protection function. DIGSI allows
a‘graphical display of the plant configuration based on
the Mput data.

Input: display indication

0 = non existent

1-4.01-12 = BBO01toBB04/BZ01 to BZ012
1-413-24 BBO1 to BB0O4/AB0O1 to AB12
minimum setting: ............... 0.00
maximum setting: ............... 4.24

The maximum plant configuration contains 4 main
busbars,12 bus sections und 12 bus coupler sections.

Legend:
BB (main busbar number) = 01 to 04
BZ (bus zone number) =01 -12

AUXZ (coupler section number) = 13 - 24
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6.2.3.6 System data

5000 CHANGE

A
V|| SYST/DESGN DATA?

Note:
»|| 5100 SYST.DATA: The configuration datasPA'5101; 5103; 5106; 5107
| sSystem state ? and 5108/ZE are pre—setiy the manufacturer. Un-
der normal conditiensthey need not be changed.
Initial software,loading (only for diagnostic purposes)
»/[5101 REBOOT = blocked "\ o
4| =blocked = reléas€ehfinitial program loading is to be performed
—lafter reboot, function has to be blocked again)
Changge of the islator status interpretation for the
»|| 5102 LED CcOL ISO protection processing in all bay units.
dl|=red for CLOSED = fred for CLOSED (and green for OPEN)
= “green for CLOSED (and red for OPEN)
(Attention!
Modification of the ex—works—settings only for test
purpose)
Unit response to system fault (infinite loop
»(| 5103 FAULT RESPO operation) _ _ _
4| =released = released (unit blocked and in monitor state)
= blocked (unit operating despite system fault — only
permissible for testing and fault finding)
Automatic acknowledgement of LED indications
B|| 5104 AUT LED AGK = blocked (The LED status is stored. Reset by digi-
4| =blocked tal input or operator panel)
= released (All LED indications are updated with
each new TRIP-command)
Setting of the system nominal frequency
»[[5105 FREQUENCY = 50Hz
< [=50 HZ = 60Hz
Limit value for measured value supervision
> 510 I'>SUM SUPV (PlaUSIblhty check in the bay UmtS)
| 2.50%1/1N (In: nominal current of bay CT)
minimum setting: ............... 0.20
maximum setting: ............... 1.00
6-10
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p{[5107 OFFSET SUPV
4l|=0.10 Vv

p{[5108 15 V SUPV
4|=1.50 V

p{[5200 SYST.DATA:
4| Serial link ?
p{[5201 TERMBAUD CU
4[| =19200 Baud

p|| 6316 FLTREC RELE
4| =automatic
pl[6317 RELEBOS BU
4| =relealsed

Limit value for 0 V (Offset) supervision of the analog/
digital converter in the bay units

minimum setting: ....... .. % 0.00 vV
maximum setting: .......... W 050 V

Limit value for 15 V—auxiliaryvoltage supervision in
the bay units

minimum setting: .. M. 4. ... 0.00V
maximum settings . M. . ... ... 250V

Setting for th€ semial interface

BaudWate for data exchange between master unit and
RC

Minimum setting: ......... 1200 Baud
maximum setting: ........ 38400 Baud

Refreshing the fault buffer
= automatic

Always the last fault record is stored and available for
read—out. A previously stored fault record is overwrit-
ten

= manual

After storing two fault records, the fault recording
function remains blocked until released by operation
DA 8300/ZE or binary input (>fltrec rele.). If released,
both buffers are erased irrespective of their contents.

Control facility "bay out of service”

= blocked
= released

The bay-selective control facility “bay out of service”
can be released from the master unit for all bay units
by binary input or by operation.

When set to "blocked”, an attempt to take a bay out
of service locally at a bay unit will be inhibited with
the indication "NOT PERMISSIBLE".
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6.2.4 Settings

All operational parameters which start with address
B6XXX are settings and can be read out and changed
during normal operation. After completion of the pa-
rameter changing process, a restart is initiated.

Read-out of parameters can be performed without
the input of a codeword either by paging or by direct
addressing. The address selection is supported by
function keys.

Changing of parameters can only be done after the
codeword "987" has been entered.

6.2.4.1.1 Settings for the pick-up characteristic —
block 61

The parameters for the pick—up characteristic consist
of

Al| 6000 CHANGE
V|| SETTINGS ?

6100 SETTINGS:
BB-Diff.Protec?

<>

6.2.4.1 Settings for the busbar differential pro-

tection

The busbar differential protectiomyepresents the main
function of the 7SSb2.

1. differentialcurrent limit I > Diff and
2. stahilizingdfactor STAB FAC.

Thesg, values can be set individually for the bus—sec-
tiéyspeeific protection and the check zone.

Stabilizing factor for the bus—section specific protec-

> 6101 STAB.FAC:BZ tion (common for all buses)
4| =0.65 minimum setting: ............... 0.10
maximum setting: ............... 0.80
Diff—current limit for the bus—section specific protec-
» 6102 I>DuFF: Bz tion (common for all buses)
«4([=1.00 I/Ino minimum setting: ............... 0.20
maximum setting: ............... 4.00
I,o: normalized nominal current referred to the base
CT (CT with the highest transformation ratio, see
also parameter DA 6105/ZE)
6-12
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AV AV

AV

AV

AV

AV

In ordento detect faults in the dead zone, the OPEN
status ofithe bus coupler circuit breaker is used.

6103 STAB.FAC:CZ
=0.50

6104 I>DIFF:CZ
=1.00 I/Ino

6105 NORM BAS IN
=400.0 A

6106 TRIP EXTEND
=0.10 s

6107 Bl TRIPENAB
=non existent

6108 T—-CGB OPEN
=0 s

Stabilizing factor for the check zonge

minimum setting: ....... g . G 0.00
maximum setting: ......... . .4 0.80

Diff-current limit for théychegkszone

minimum setting: . Q... 17, .. ... 0.20
maximum settinggMy, . 9 .. ... 4.00

Nominal current ofithe basic CT (2 reference val. Io).

This parameterisfthe normalizing factor for setting
the differentialeurrent thresholds and the differential
current Supervision thresholds.

minipumssetting: ............. 20.0 A
maximim setting: ........... 3000.0 A

TRIP command extension

e TRIP command extension time is started by the
TRIP command.

The TRIP commands of all bays are extended to the
set time as a minimum.

The TRIP command is reset only after the set time
has elapsed and the current sensor of the bay has
dropped off.

minimum setting: ............. 0.02 s
maximum setting: ............. 1.00 s

Binary input "feeder—selective TRIP release for bus-
bar short—circuit (refer to chapter 4.7.1.1)

= non existent
= existent

Time delay for special treatment of the currents in the
coupler bay

minimum setting: ............. 0.00 s
maximum setting: ............. 1.00 s

The special treatment of the currents in the coupler
bay applies only after the set time delay has elapsed
(refer to chapter 4.7.3.2).

Siemens AG [(May 1998
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6.2.4.1.2 Settings for the differential current su-
pervision - block 63

The parameters for the differential current supervision
consist of:

1. Diff-current limit | > SUPERV and

Al| 6300 SETTINGS:
V|| Supervision ?
p{[6303 DIFF SUPERYV
|| =active

The differential current supervision must be switched
on during normal service. Disconnection is only in-

2. T-SUPERYV (time delay, after which blocking be-
comes effective).

The current limits can be set individually for the bus—
section specific protection and theéycheéek zone. The
time delay is common to all.

Start of the block "supervisiofpparameters”

Differentialfeurrent supervision function
= active
inagtive

tended fortésting purposes (e.g. checking the pick—
up.characteristic).

Tigne delay for blocking of protection or alarm
»(| 6304 T-DIFF sUPV minimum setting: ................ 1s
4q[[=2 s maximum setting: ............... 10 s
Differential current limit for the bus—section specific
4| 6305 I>SUPERV:BZ protection
p||=0.120 I/Ino minimum setting: ........... 0.05 I/I,,
maximum setting: ........... 0.80 I/I,,
Differential current limit for the check zone
4| 6306 I>SUPERV:€7 minimum setting: ........... 0.05 I/I,,
»(|=0.10 I/Ino maximum setting: ........... 0.80 I/,
Reaction for pick—up of the bus—section specific diffe-
»|| 6307 DIFF suPvBZ rential current supervision (refer to chapter 4.7.8.3)
| =alarm ‘only = alarm only _ , ,
= Block w aut rel (Blocking with automatic release)
= Block. w. store (Blocking with storage)
Reaction for pick—up of the differential current su-
»|| 6308, DIFF SUP CZ pervision for the check zone (refer to chapter 4.7.8.3)
| =alarm only = alarm only _ , _
= Block w aut rel (Blocking with automatic release)
= Block w store (Blocking with storage)
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6.2.4.2 Settings for the circuit breaker failure
protection - blocks 62, 66 and 67

Al| 6200 SETTINGS:
V|| Bkr.Fail Protec?
Selection of the typéyof stipervision of the CBF start
»|| 6201 BF BI MODE (refer to chapter#.7.8.5)
4| =1-chanelWithSup = 1-chanel Bo sup
= 1-chanel with sup
(feeder—selective supervision of the signal
duration)
=%2-chanel no sup
(additional supervision of the CBF-release signal.)
= 2-chanel with sup
Parameter block for feeder—selective setting of the
»|| 6600 SETTINGS: circuit breaker failure operation mode
4| !/>BF OpMode 01-48
Setting address of the CBF operation mode for feeder
B|| 66XX BF OPMD:B XX XX (110 48)
4[| =BZ unbalance = non existent

= TRIP fr ext CBF (TRIP from external circuit breaker
failure protection)

= unbalance

= TRIP rep/unb (TRIP repetition with following unba-
lancing)

= I> sensor

= TRIP rep/I> sens (TRIP repetition with current
sensor)

= TRIP/UNB pulse (TRIP repetition with following
unbalancing by pulse)

The operation modes are explained in chapter 4.6.1.
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»|| 6202 STAB FAC:BF
| =.50

»|| 6203 ISDIFF :BF
4| =2*1>BF (DA 6700)

The parameters DA 6202/ZE and DA 6203/ZE are
identical for both the bus—section specific protection
and the check zone protection.

p||6204 TIME UNB BF
4| =.25 s
p»|| 6205 T-BF IMPULS
«q[|=.50 s

Stabilizing factor for the differential protection
principle with CBF mode of operatiop,set to
“unbalance”, "TRIP rep/unb” and TRIR/@NB pulse”

minimum setting: ............ W 0400
maximum setting: ......... 4 M 0:80

Differential current thresholéywith"CBF mode of
operation set to “unbalahce”, TRIP rep/unb” and
TRIP/UNB pulse”

The setting value is defined by the feeder—selective
parameter DA 67XYy(curfrent limit value for recogni-
tion of breaker faildre):

Timeddelay for circuit breaker failure processing

minimaum setting: ............. 0.05s
maximum setting: ............. 1.00 s

Time delay for the three—phase TRIP repeat command
after external breaker failure initiation (mode of opera-
tion TRIP/UNB pulse)

minimum setting: ............. 0.05s
maximum setting: ............. 1.00 s

Time delay after external initiation of breaker failure

p|| 6206 T-CB FAULT protection and signalling >CB fail (FNr. 7028/FE) in-
4l|=.10s stead of "T-CBF" (DA 6204/ZE).
minimum setting: ............. 0.00 s
maximum setting: ............. 1.00 s
Operation mode of TRIP repetition for single—phase
P([ 6207 TRAREPIPMOD Initiation
d|| =single-phage = single-phase
= three—phase
Time delay for “Trip repeat”
> [ 6208, I-TRIP REP minimum setting: ............. 0.00 s
[ ™12 s maximum setting: .............. 1.0s
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Al| 6700 SETTINGS:
V|| !>BF Bay 01-487?
pl[|67XX I>BF BAY XX
«q|=.50 I/IN

Start of the block for feeder—selective setting of the
current threshold for recognition of breaker failure and
for command reset

Setting address of the current threshold for recogni-
tion of breaker failure inifeedeyXX (1 to 48)

minimum setting: . Q... L7.. 0.10 I/Iy
maximum settinggMy, . 97 . .. 2.00 I/Iy
In 2 Nominal current oféthe feeder CT

6.2.4.3 Settings for the supervisory functions — block 63

The parameters for this function can be divided into

four groups:

1. Supervision of the breaker failure protection re-
lease (refer to chapter 4.7.8.5)

2. Isolator supervision (see chapter 4.7.8.4)

6300 SETTINGS:
Supervision ?

<>

6.2.4.3.1 Settings for breakerfailure protection
supervision

p(| 6314 MONRKTBF CI
4[| =1.00 s
p(| 6315 FLT T BF CI
4| =.06 s

3.98upervision function for the linearized current
transformers (refer to chapter 4.7.8.7)

4. “Supervision function from the internal cyclic tests
(see chapter 4.7.8.8)

Supervision time for the signal duration of the CBF
release

minimum setting .............. 0.02 s
maximum setting: ............ 10.00 s

Time delay after which the CBF release signal is ana-
lysed

minimum setting: ............. 0.06 s
maximum setting: ............. 1.00 s
(refer to chapter 4.7.8.5)

Siemens AG [(May 1998
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6.2.4.3.2 Settings for isolator supervision

p[| 6301 ISO TRA TIM
4|=7.00 s

pl[6302 ISO MAL RES
4| =alarm only

6.2.4.3.3 Settings for linearized current transform-
ers

6309 ZERO CRgmSUWw
=—active

>
<

After an external faultdras been switched off by an
external protection device) a demagnetizing DC com-
ponent may be presentiin linearized CT's (TPZ-cores),
which resembles an internal fault.

Isolator operating time

minimum setting: ............. 1.00°s
maximum setting: ......... 4 180.00 s

Protection response fordsolatamwmal—function
(supervision criteria: rgRNINGgtime, breaker faulty and
auxiliary voltage faildre)

= alarm only
("ISOYFIt:AxXX” £ ISOYFIt run:Axx” or "Aux
voltflt: AXx).

= Block w aut rely(Blocking with automatic release)

Upon recagnition of an isolator failure, the protection
is blocked and the failure is signalled.

Blo6king is automatically cancelled when the isolator
failure Mo longer persists

= (Block w store (Blocking with storage)
Upon recognition of an isolator failure, the failure is
signalled and the protection is blocked. Blocking is
cancelled only when the failure does not exist any
longer and the blocking is acknowledged via opera-
tion (DA 8600/ZE) or via binary input "BloISOFI-
tRel” (BES/ZE).

Zero crossing supervision
= inactive
= active

In order to avoid unwanted tripping, the differential
current can be monitored to detect a plain DC compo-
nent. Release of the zero crossing supervision is a
prerequisite.

Threshold of the differential current for checking the
> 6 3™ 1>ZERO CR current zero CrOSSing
q[80,1/Ino minimum setting: ........... 0.20 I/1,,,

maximum setting: ........... 4.00 I/I,
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The DC monitoring is performed for each measuring
system. The differential current is compared with the
set threshold . For the selective protection zones and
the check zone, a common limit can be parameteri-
zed.

6.2.4.3.4 Settings for protection and circuit brea-
ker test

6311 AUTO TEST
=—active

AV

6312 TEST FAULT
=alarm only

AV

6313
=.05

I<MAN TRIP
I/IN

AV

6.2.4.4 Settings for the overcurrent release of
the TRIP command - block 65

Al| 6500 SETNLINGS"
V|i|I>TripBay 04-487?
p||65KXX I>TRP BAY XX
| =90 I/IN

Tripping is blocked, unless the measured value falls
below the limit within a fixed timie. Jhe status is indi-
cated. Blocking is maintainédyntil'the measured va-
lue falls below the limit. (refer toyehapter 4.7.8.7).

Cyclic testingflrefer t6 chapter 4.7.8.8)
= active
= inactive

Testifgumust be operative during normal service, dis-
cenpeetion 1s only permissible for testing purposes.

Response for pick—up of the cyclic tests
= “alarm only
block prot.

After failure clearance, the protection blocking can be
released via DA 8600/ZE or the protection system is
reactivated by restart.

Current threshold for performing the circuit breaker
test (refer to chapter 4.7.5.1)

minimum setting: ........... 0.00 I/Ip
maximum setting: ........... 0.50 I/Ip

This parameter prevents the trip signal to be issued
unless the current in the bay has exceeded the set
limit value.

The setting is referred to the respective CT ratios.

If “0" is set for a bay, then tripping occurs regardless
of bay current.

Current limit value for bay XX (01 to 48)

minimum setting: ........... 0.00 I/I
maximum setting: .......... 25.00 I/Iy

Siemens AG [(May 1998
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O

6.2.5 Operational control features This taking out of service can be performed agthe bay
unit via binary input or at the bay unit,or master unit

During normal service of the station protection, it may  Via opération.

be desirable to influence the device temporarily. An

example may be to take a bay out of service during

maintenance work.

o
G

The input/output module EAZ1 has
7 binary inputs (Bl 1 = 7).

The binary inputs have fixed allocations.

L 4

>Release fltrec K\ The binary input erases stored fault records. New

Table 6.1 Allocation of the binary inputs
Binary inputs Short text Logical function
1 >LED acknowl LED acknowled
2 >Flt rec freeze Freeze in fa ffer (generate fault record)
3 >Flt rec rel Rele %uffer (erase the stored fault records)
4 >BloDifSup rel Rele ocking after pick—up of differential current supervision
5 >BlolSO Flt rel Re king after isolator failure
6 >Eventbuf erase T ontents of the operations and fault record buffer
7 free Q

fault records can now be stored.

>Fltrec freeze The binary input generates a fault record. Pre—fault
and post—fault times here refer to the binary signal

input.

>Blo Dif Sup | @ The binary signal releases the protection which had
been blocked by the differential current supervision.
This function is active only when the parameters

DA 6307/ZE and/or DA 6308/ZE are set to "blocking
with storage”.

L 4 , _ .
>BlolISOQ Fltrel The binary input causes release of the protection
blocking initiated by isolator failure.

This function is only active if the parameter DA
6302/ZE is set to "Blocking with storage”.
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6.2.5.2 Taking bays out of service — block 64

A
v

AV

6400 SETTINGS:
StatusBay 01-487?

64XX STATUS B XX
—active

6.2.5.3 Test and control functions

A
v

8000 CONTROL /
TEST ?

<4

8100 TEST:
Auto testing ?

PLEASE WAIT!

AUTO TESTING:
zexecuted, all ok

Alternative to control via binary ifiputs, each bay can
also be taken out of serviceVia parameterizing.

The correct codeword (password, 987) must be en-
tered in order to parametefize the status of a bay to
“inactive” for "out of sgrvicg”

Bay—selective param@ter forttaking bays XX (01 to
48) out of service

= active

= inactive

Theffollowing tests can be started via the master
ufiit’'skeypad or via PC. Activation of the tests is done
Wwith a dialog.

For protection testing, a test routine is started, which
covers the complete protection system from measu-
red value acquisition up to the trip circuits.

This test is useful only when the cyclic protection test
is switched off (6311/ZE).

Start the test by depressing the YES key "F3”

After successful test performance, the protection test
is automatically switched off.

In case of detection of faults, the event is recorded in
the fault buffer and in the operations events buffer.
The display shows the text "Fault | — alarm”.

Reading out and interpreting the fault buffer is descri-
bed in chapter 7.2.5.
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A circuit-breaker trip test can be performed.
The pre-requisite for trip testing is:

® that the respective bay must be taken out of ser-
vice (see Section 4.7.5.2).

® feeder current < I < CB-TEST (DA 6313/ZE)

® no TRIP command was generated by the ZPS-
BSZ1 (C2).

The third condition is not fulfilled with busbarshort—
circuit nor with pick-up of the differential current su-
pervision.

The CB test command is reset after afixed time of
5s.

Answer with YESskey “B3" if circuit-breaker testing
All 8200 TEST: should be perfofrméd,etherwise proceed with A Y.
V|| Manual trip ?
MAN TRIP Request to'enter the bay number and the phase, e.g.
BAY.PH? input ™ 4.284bay 4, phase L2). The input has to be
concluded with the "ENTER" key.
A three—phase test is performed if only the bay num-
ber is'indicated.
bay in service ! Prior to performing a CB test, the corresponding bay
must be taken out of service (e.g. via DA 6404/ZE).
MAN TRIP BAY.PH? The inscription appears after entering the bay number
=04.L27 and phase number, as well as bay out of service "F3"
Interrupt with NO key "F4"
MANUAL TRIP If test was successful.
—executed ! Otherwise the following text appears:
= TEST repeat
= Bay non exist
The fault record function is activated. With the re-
All 8300 cONTROWL: lease command, the fault record buffer is ready for
V|| ReleasFftREcBUT? recording measured values of a subsequent fault.
If two fault records are stored, both will be erased.
This command is executed by depressing key "F3".
RELS FLT"REC BUF Confirmation
—executed !
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8400 CONTROL:
FreezeFItRecBuf?

<>

FREEZFLT REC BUF
—executed !

8500 CONTROL:
ReleasBloDifSup?

<>

RELS BLO DIF SUP
—executed !

8600 CONTROL:
ReleasBlolsoMal?

<>

RELS BLO CB MAME
=zexecuted !

8700 CONTR®MR O
Reset@anmun@uf?

<>

RESET ANNUNC BUF
zexecuted !

Answering this question with key "F3"” generates a
fault record. Pre—fault and post—fault time periods re-
fer to initiation via keypad or thepre@ram DIGSI.

Confirmation

The busbar protection Whieh was blocked by pick—up
of the differentialfcurrént supervision, can be released
by this parameter:

This control is useful only if the parameters

DA 6307/ZE or.6308/ZE were set to "block with sto-
rage”.

The question "release blocking by pick—up of the dif-

feréntial'eurrent supervision?” has to be answered by
key "F8#and the command is executed.

Cenfifmation

Release blocking by pick—up of the isolator failure su-

pervision (running time, status, auxiliary supply failure)
and by test failure (refer to chapter 4.7.8.4). This con-

trol is reasonable only if the parameter DA 6302/ZE is
set to "Block with storage”.

Start via key "F3”

Confirmation by display indication

This command under DA 8700/ZE erases the event
buffers (operation events DA 7100/ZE and fault
events DA 7200/ZE)

Start by key "F3”

Confirmation
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6.2.6 Alarms

6.2.6.1 Introduction

After a fault, annunciations and events provide an
overview of important fault data and an insight as to
how the protection unit functioned. This information
is also important when protection functions are te-
sted during commissioning. Furthermore, they provi-
de information about switching operations, about
measured data and about the protection system itself
during normal service.

For reading out recorded events via the master unit
no codeword input is necessary.

The events generated in the 7SS52 are presented to
the user in various ways.

® |ndications by means of LEDs on the front plate
of the master unit

® Binary outputs (alarm relays) from modules
and EAZ2

® [nformation via display or via communicati
gram DIGSI

In the event of auxiliary voltage failurgyall @vent me-
mories are reset.

The alarms listed in appendix A.1 >arshalled
to the LEDs and to the digital out& hermore,
several alarms can be marshalle@ to

(group alarm). The communicatien software DIGSI
supports marshalling. This res assignment of
the function no. (acc. ap% A.1.2) which cor-
responds to the alar M ng group alarms, the
liste

function numbers are nsecutively.

digital output

O

The most common collective alarms are alreagy avai-
lable in the system with defined F-

Further collective alarms are creat ogramming
the required F-No to one relay&

ava @ e collective

Table 6.2 List of th
alarms
F-No | Collective alarm ubstitute for F-No

30 | TRIP comman

92 | Diff. curre rv
for busbar

’both on

16-27;,32-43;48-59

96 -107; 112 -123; 128 -
139; 144 - 155; 160 - 171;
176 - 187

66; 70; 74, 78; 82

67;71;,75;79, 83

21 t bay 208 -214

196 - 204

jlure in auto. testing

In order to call up events via the operator panel the
following possibilities exist:

® paging in blocks by key A forward and Y back-
wards, up to address 7100 (operations events) or
7200 (fault events)

® direct addressing via the "MENU" key, address
7100/7200 and enter key "ENTER"
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6.2.6.2 Marshalling of binary outputs and LED-
indications

The master unit has, depending on its version, 16
alarm relays and 16 LED-indications (version with
EAZ1) or each 32 alarm relays and LEDs (full version
with EAZ1 and EAZ2).

Marshalling can be performed via the communication
program DIGSI. The functional numbers are used for
allocation of the functions.

After the DIGSI menu item "MARSHALLING RE-
LAYS" has been called up, the further control is done
by keys.

"y Question answered with "YES”
process continues

"N” Jump to the next menu item by ne-
gation

“T" Information about handling

"CTRL" and "C"” Interrupt marshalling

<rnr> comment to entering the de

event/function number \

For operation only capitals may be used.

Faulty inputs cause backstep to the next
level.

Q
o
&

L 4

O

Following menus are offered after selectirp marshal-

ling:

1. Change Rel/LED-allocati ?%

(Menu for allocation of txvf unction number
for the alarm relay andfco nding LED.)

2. Change relay alloca
(separate allocati

tions possible.)

w
O
>
Q
S
Q
(0]
—
m
O
()

functions possible.)
event number (E-No)/alarm?

s, indication of the corresponding
ers and supplementary information
al marshalling.)

correlation relay/alarm?

%/ lew of the present status of marshallings for

alarm relays and LEDs.)
est alarm relays?

Option for separate control of each alarm relay in
combination with corresponding LED.

Control is reset after a short time.

Several logical alarm functions can be marshalled to
one output.

Annex A.1.2 shows a list of all possible alarm func-
tions together with their function number (F-No).

The preselection for the LEDs and alarm relays is
identical upon delivery and can be seen in table 6.2.

For the LED display, the alarm function defines whe-
ther the display is operated memorized “m"” or non-
memorized “nm".
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O

Table 6.3 Preset LEDs and alarm relays s
LED-and Logical function FNo. Shca;g
alarm (indicati@n at isplay)
relay-No \
1 Failure with protection blocking 000 Err.: PROT
2 Failure without protection blocking 001 Err.. PROT
3 Diff current supervision selective 92 |d-sup B L to ld—sup BZ12 L1 -2
ld—sup BZ0 -2 to ld-sup BZ12 L2 -2
ld—sup 1 -2 to ld-sup BZ12 L3 -2
Id 1-3to ld—sup BZ12 L1 -3
up 1L2-3told-sup BZ12 L2 -3
— BZ01 L3 -3 to ld—sup BZ12 L3 -3
4 Diff current supervision check zone 093 - 095 up CKZ L1;2;3
5 Cyclic test failure identified? 205 ut L1 -1; 2; 3:BXY
aut L2 -1; 2; 3:BXY
[taut L3 -1; 2; 3:BXY
6 Isolator failure (plausibility check CLOSED, OPEN | 084 085 Isoly Flt pla: BXY
simultaneously, running time supervision) \ Isoly Flt run: BXY
(y=1..5)
7 Isolator failure—auxiliary voltage failure 086 Bay DC Fail:BXY
8 Circuit breaker failure 087 CB fail:BXY
9 Measured value supervision 1 Meas in sup:BXY
10 Supply voltage supervision FE 15V-superv:BXY
5 207 0V-superv:BXY
15V-superv. CU
24V-superv. CU
11 Bay out of service 5 out of serv.:BXY
12 Binary input breaker failure, time exceede 009 -012 BF Bl err:L1; 2; 3:BXY
13 Fault record buffer blocked 089 Flt rec blocked
14 TRIP repeat 028 044 060 TripReplL1; 2; 3:BXY
15 Breaker failure/transfer trip 029 transf Trp:BXY
16 TRIP busbar "high-speed TRIPQ) 030 TRPBZ01 L1 = zzz-TRPBZ12 L1 = zzz
\ TRPBZ01 L2 = zzz - TRPBZ12 L2 = 22z
TRPBZ01 L3 = zzz- TRPBZ12 L3 = zzz
\ zzz = Fault-no
17 Busbar protection TRIP ¢ a Z1 016 032 048 TRPBZ01 L1; 2; 3 =zzz
18 Busbar protection TRIP ¢ommand BZ2 017 033 049 TRPBZ02 L1; 2; 3 = zzz
19 Busbar protection TRIP d BZ3 018 034 050 TRPBZ03 L1; 2; 3 = zzz
20 Busbar protection ammand BZ4 019 035 051 TRPBZ04 L1; 2; 3 = zzz
21 Busbar prote mand BZ5 020 036 052 TRPBZ05 L1; 2; 3 =zzz
22 Busbar pro i P‘command BZ6 021 037 053 TRPBZ06 L1; 2; 3 = zzz
23 Busbar p. i command BZ7 022 038 054 TRPBZ07 L1; 2; 3 = zzz
24 Busbar IP command BZ8 023 039 055 TRPBZO8 L1; 2; 3 = zzz
25 Busbar proteeti RIP command BZ9 024 040 056 TRPBZ09 L1; 2; 3 = zzz
26 Busbar protec TRIP command BZ10 025 041 057 TRPBZ10 L1; 2; 3 = zzz
27 Busbar protection TRIP command BZ11 026 042 058 TRPBZ11 L1; 2; 3 =zzz
28 Busbar pr@ection TRIP command BZ12 027 043 059 TRPBZ12 L1;2; 3 = zzz

current supervision selective
comprises the single alarms according to table 6.2 on page 6-24.

. Periodical test alarm

alarm comprises all single alarms according to table 6.2 on page 6-24.

30: "high-speed TRIP"

on alarm for TRIP command alarm FNo. 16 — 27; 32 — 43 and 48 — 59. Recognition of the alarm "high-speed TRIP" runs with a resolution of 1 ms.
Marshalling of this function to alarm relays is possible.
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LED-and
alarm
relay-No

Logical function

O

FNo. Short text @
(indication at,the LC—display)

29 Request bay 4

30 no TRIP command release 5
31 not marshalled
32 not marshalled

215 req restart

RgChang ol:

request BO

req man*Tr 2; L3:BXY
014 no Tri leas:BXY

4) FNo. 215: "request bay”

<

Collective alarm comprises all single alarms according to table 6.2 on page 6-24.

5) FNo. 14: "no TRIP command release”

This alarm indicates the missing TRIP release via binary input at a bay unit. The supervisio

7000 READOUT
ANNUNCIATIONS ?

<>

The events/indications are grouped as follow, Q
Block 71  Operational indications \
— Isolator status indications
— Unit supervision annunciation
Fault events
O

Isolator mimic \
This address block contains configura-
u ctions accor-

tion of the bays to m
ding to the ac:tua'6e plica recogni-

Block 72
Block 73

zed by the bay units. isolator replica is
cyclicly refres

e$/PS-BSZ 2 and 3 are
zone-selective busbar

Processer m
respomsib

pro on this configuration. Di-
stu d failures in the isolator sta-
tes are cted independently and stored

Loy

tivi if DA 6107/ZE was set to "existent”.

of the alarm blocks

Measured values from the check zone
(ZPS-BSZ1) for commissioning
— Differential and stabilizing currents

Block 74

Measured values from ZPS-BSZ2 for com-
missioning of the 12 busbar sections
— Differential and stabilizing currents

Block 76 As for block 75 for ZPS-BSZ3

Annex A.1.1 shows some examples for the alarms.

Block 75

The 75S52 can store 2 fault records with a duration of
300 ms each. All feeder currents, the differential and
stabilizing currents of the 12 bus sections and the
check zone are recorded. The resolution of the mea-
sured value is T ms.

Reading out and presentation of the fault record are
supported by the communication program DIGSI.
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6.2.7 Operational event recording — block 71
Operational events yield information about the status
of the protection system during service. Important
events and status changes are chronologically listed
from DA 7100/ZE. Time information is shown in min-
utes. Up to 99 operational events are stored. If more
events are issued the oldest are overwritten.

The input of the codeword (password) is not required
for reading out the operational events buffer. The val-

There are two types of operational events:

® |solator events (changes of status; failures):

ues are not updated during read—out. Only after re—
entering block 71 the updated values.are displayed.

After selection of DA 7100/ZE@nd'sefolling with keys
<« ) the operational events are displayed.

Events and alarms can be regorded as they come
(pick—up) (C) or when they,g0 (drop—off) (G).

The operational events fer the SS52 are summarized
in Appendix A 1.2.

Table 6.4 Isolator events (changes of status; failures)

Event name Suppleméntampinformation
Isol ON Time £ isol“hame + bay no.
Isol OFF Time +iisol. name + bay no.
Isol Flt pla Tifmek, isolr name + bay no.
Isol Flt run Timé +isol. name + bay no.
Bay DC Fail Timey# bay no.

Notes: ® Supervisory events

1. For each change of isolator status one evept i3
generated, i.e. either
— the new isolator status or
— a faulty status.

2. Isolator status events are only regiSteredhas

Operational events are events which are gener-
ated by the continuous self-monitoring process,
or which indicate conditions which are not directly
connected with protection fault processing.

Supervisory events are registered as "Coming” or

"Coming” "Going”.

and Each event is tagged with the current relative time
counter. The start of the relative time refers to the
instant of the device start-up.

Table 6.5 Supervisery‘events

Event name Short text Supplementary information

Disturbance with protectien biocking Err:PROT BLOCK Time + C/G

Disturbance without protection blocking Err:PROT ACTIVE Time + C/G

Diff current supervision: BZ-01 ld-sup BZ01 Time + C/G + ZPS-BSZ-No + phase

Diff current supervision: BZ-02 ld-sup BZ02 Time + C/G + ZPS-BSZ-No + phase

Diff current supervision: BZ-03. ld-sup BZ03 Time + C/G + ZPS-BSZ-No + phase

Diff current supervision: BZ-04 ld-sup BZ04 Time + C/G + ZPS-BSZ-No + phase

Diff current supetyision: BZ-05 ld-sup BZ05 Time + C/G + ZPS-BSZ-No + phase

Diff cupfent supervision: BZ-06 ld-sup BZ06 Time + C/G + ZPS-BSZ-No + phase

Diff curkent stpervision: BZ-07 ld-sup BZ07 Time + C/G + ZPS-BSZ-No + phase

Diffleurrent supervision: BZ-08 ld—sup BZ08 Time + C/G + ZPS-BSZ-No + phase
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Event name Short text Supplementary information
Diff.—current—supervision: BZ-09 ld—sup BZ09 Time + C/G + ZPS-BSZ-ne¢"
Diff.—current—supervision: BZ-10 ld-sup BZ10 Time + C/G + ZPS-BSZ-
Diff.—current—supervision: BZ-11 ld—sup BZ11 Time + C/G + ZPS-B 0. a
Diff.—current—supervision: BZ-12 ld—sup BZ12 Time + C/G + ZPS-BSZ- phase
Diff.—current—supervision: Checkzone diff sup CKZ L1 Time + C/G + pha
REBOOT REBOOT Time + C

Time + C

DEVICE RESTART

Voltage failure

Restart after configuration
Setting

Configuration

Failure: CBF-DI-time exceeded
resp. —release outside time-window
Failure: CBF-Dl-release time exceeded
LED-acknowledgement

Fault record existent

Fault record blocked

Failure with protection test BSZ 1
Failure with protection test BSZ 2
Failure with protection test BSZ 3
MCT-supervision I-SUM
15-V-supervision FE
0-V-supervision FE
15-V—supervision CU
24-\/-supervision CU

Bay out of operation

Circuit breaker failure

Request start-up 1

Request change CT polarity 2
Request bay out of service 3
Request CB test 4

DEVICE RESTART
VOLTAGE FAIL
RESTART AFT CONF
Setting
Configuration

BF Bl err

BF COM BIN MON T
LED-acknowl

Flt rec freezed.

Flt rec blocked

Fltaut L1 -1
Fltaut L1-2
Fltaut L1 -3
Meas in sup
15V-superv
0V-superv
15V-sup
24\/-su

S

Time + C
Time + C
Time +

Time +
Ti bay-no. + phase
G

+ C/G
e + C/G
Time + C/G + bay-no. + phase
ime + C/G + bay-no. + phase
Time + C/G + bay-no. + phase
Time + C/G + bay-no.
Time + C/G + bay-no.
Time + C/G + bay-no.
Time + C/G + bay-no.
Time + C/G + bay-no.
Time + C/G + bay-no.
Time + C/G + bay-no.
Time + C + bay-no.
Time + C + bay-no.
Time + C/G + bay-no.
Time + C/G + bay-no. + phase

Explanations for the supplementarylinformation:
"Time": Relative time v it counter,

"CIG": Coming—/ gnation
"Bay-no.": (1 to 48)

"ZPS-BSZ-no.": | S-BSZ-2/
"Phase":

Explanations for the selected alarms:

1) A bay unit which was out of service and switched off with
switched on protection system, is switched on again. Here
the bay unit requests transmission of the actual settings
from the master unit. The alarm "request start-up” is is-

sued. The protection system initiates a restart.

Changing the CT polarity in the bay unit via parameter DA
1101/FE issues an alarm with indication of the bay number.

The alarm is issued for control “bay out of service” in one of

the connected bay units.

A single or three—phase circuit breaker test is initiated in a
bay unit. As a consequence, the master unit generates an

alarm with indication of the bay number.
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The following table shows a list of events (F-No.)
which cause the collective alarm "Failure with/wi-
thout protection block”.

Table 6.6

Collective alarms "Failure with/without protection block”

Event name

Collective alarms "Failure with/without protection block”

Isolator failure (device failure, run—time failure)
Isolator failure auxiliary voltage missing

Reaction depends on setting of the parameter
DA 6302/ZE

Diff current supervision busbar

Diff current supervision check-zone

Reaction depends on settingief the parameter
DA 6307/ZE

Reaction depends opfSettinglef the parameter
DA 6308/ZE

Measured value supervision
15-V-supervision FE
0-V-supervision FE
15-V-supervision CU
24-V/-supervision CU

"Failure with proteetionmdlock”

Failure during protection test

Reaction‘depends on setting of the parameter
DA 6312/ZE

6.2.8 Measured values for commissioning -

blocks 74, 75, 76, 78

During commissioning the correct polarity©f the ‘€ur-
rent transformers must be checked. For this mea-
surement, the bus—section specific differential’and
stabilizing currents are required.

Al| 7400 ANNUNC:
V|| DI/ST curr CZg?

Blocks 7400/ZE, 7500/ZE and 7600/ZE allow display
of the currents. The differential currents are displayed
as rms values and the stabilizing currents as average
values (rms value = 1.11 x average value for sinusoi-
dal measured currents).

Measured values of the check zone (ZPS-BSZ1)

Differential current in relation to the normalized nomi-

|| 7401 1d @Kz W1 nal I, for phase L1

4|=0% 1/1no The differential currents of the other phases are avai-
lable under separate addresses DA 7403 (L2) and DA
7405 (L3)
Stabilizing current for phase L1

p|| 7402%0s Ckz L1 DA 7404 (L2)

| 0%\ /Ino DA 7406 (L3)

6 -30
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Al| 7500 ANNUNC:

V|| DI/ST curr BSZ27?
|| 75YY Id BZXXLz-2
4| =0% I/Ino

|| 75YY Is BZXXLz-2
4| =0% I/Ino

Al| 7600 ANNUNC:

V|| DI/ST curr BSZ3?
|| 76YY Id BZXXLz-3
4]|=0% I/lno
P||76YY Is BZXXLz-3
4|=0% I/lno

In addition to the display of theadifferential and stabili-
zing currents, the currents of all bays can be dis-

Al| 7800 ANNUNC,;
V|| Bay cugrentsy?

| Bay No.?

I Bay No.XX
=UWY w % I/IN

Measured values of the bus zone-selective calcula-
tion (ZPS-BSZ2)

Differential current pergphase (z) separately displayed
for each of the 12 bus sections (XX) Display starting
with YY = 01 for L1 and busbar section 01. Each furt-
her value in addre§s¥Y + 2.

Stabilizing curfeht pek phase (z) for each of the 12
busbar sectiong (XX).

Bays statting with YY = 02 for L1 and bus section 01.
Each further value in address YY + 2.

Measurea,values of the bus zone-selective calcula-
tioh (ZRS>=BSZ3)

Differential current
(equivalent to DA 75YY Id)

Stabilizing current
(equivalent to DA 75YY Is)

played as percentage values.

Start of the address block for display of the bay cur-
rents. Continue by depressing key "F3”, interrupt
with "F4"

Input of the desired bay no. XX and confirm with key
"ENTER"

Display of the bay currents for phases L1 (u), L2 (v)
and L3 (w). The values refer to the nominal current of
the bay current transformer. Each new operation of
the "ENTER"- key updates the display.
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6.2.9 Fault events— block 72 ¢

reference to busbar faults and stored consecutively in more events occur, the oldest e overwrit-
the event buffer from address 7200/ZE, with added ten.
relative time tags.

Fault events are created by the protection device with  mand. A maximum of 40 events c%ored. If

Table 6.5 shows a list of the nts.
For each fault event a fault number is allocated. Re-
gistration of the fault event starts with the trip com-

Table 6.7 Fault events

Event name Short text supple information

Trip command BZ — section 1 TRP BZ01 = zzz se + fault-no.
Trip command BZ — section 2 TRP BZ02 = zzz ase + fault-no.
Trip command BZ - section 3 TRP BZ03 = zzz + Phase + fault-no.
Trip command BZ — section 4 TRP BZ04 = zzz + Phase + fault-no.
Trip command BZ — section 5 TRP BZ05 = zzz C + Phase + fault-no.
Trip command BZ — section 6 TRP BZ06 = zzz + C + Phase + fault-no.
Trip command BZ - section 7 TRP BZ07 = zzz e + C + Phase + fault-no.
Trip command BZ — section 8 TRP BZ08 = zzz ime + C + Phase + fault-no.
Trip command BZ — section 9 TRP BZ09 = zzz Time + C + Phase + fault-no.
Trip command BZ - section 10 TRP BZ10 = zzz Time + C + Phase + fault-no.
Trip command BZ — section 11 TRPBZ11 =2 Time + C + Phase + fault-no.
Trip command BZ - section 12 TRP BZ12 = Time + C + Phase + fault-no.
Breaker failure/transfer trip transf Trp:B Time + C + Phase + feeder-no.
TRIP-repeat Trip Rep: Time + C + Phase + feeder-no.

Explanations for the supplementary information:
"Time": Relative time value (32 Bit counter

revolving)
“Fault-no.”: 16 Bit counter, revolving ¢ O
Remarks: K\
Fault events are only registered "Comin

O
Q>®

L 4

6-32 Siemens AG [(May 1998



Operating instructions

Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation Manual

Order—no. E50410-A0012-U501-A1=7691

6.3 Operating the bay unit

The bay unit is operated via the integrated keypad in a
user—device dialog.

All parameters relevant for operation of the protection
system 7SS5h2 (settings, configuration data) and the
protection reactions (operational and fault events,
fault records) are administered in the master unit.

The operation function of the bay unit is used for
marshalling of inputs and outputs, for display of mea-
sured values, for starting tests and changing selected
parameters.

6.3.1 Keypad/display
For display an LC display with 4 lines, each with 16
characters and background illumination is provided.

During the dialogue, a 4—digit number will be seén in
the display, followed by a bar. This number represents
the setting address. The first two digits indicate the
operation block, followed by a two-digit sequence
number.

The background illumination is switchedson by,any
key. It is automatically switched off, if Qo op@&ration is
carried out over a period of 10 minutes.

The keypad comprises 12 keys with,the following
meanings:

Keys for scrolling in the display:

Forward screlling=#he next operating
» position is Shew)in the display

Reyerse screlling: the previous operating
positign is shown in the display

Forwardiscrolling block—-wise: the begin-
A ning of the next operating block is shown

in the display

Reverse scrolling block—wise: the begin-
ning of the previous operating block is
shown in the display

Control keys:

Enter—key:
ENTER

® Confirmation (©f pew data for changing
the configtikation or parameterizing and
after entering the password;

® Epteringythe next lower level of the op-
erating tree

® Switeh—over between ordering number
and operational measured value in the
4—-line mode

® | caving the operating level
ESC

® jumps back to the next higher level in
the operating tree

® Execute LED test;
[ED

® Reset LED indications and operational

measured value display in the 4-line
mode

not used
MENU

Functional keys:

Direct access into the operating tree for
F1 executing the alarm "bay out of service”

to the master unit

Initiate circuit breaker test
F2

The functional keys F1, F2, F3 and F4 are used as
numerical keys (1, 2, 3, 4) for entering the password.
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6.3.2 Prerequisite and language for operation User password: S
The request to enter the password appears automati- qu_uFe;wc_eFosffas._ F3 - F1 %

cally as soon as the operating tree enters branches

which require a password (e.g. modification mode No password is required for reN operational
with parameterizing and configuration, execution of data, alarms and settings.

test functions. The input of the password is termina-

ted by the ENTER-key. Keys F1 to F4 may be used

for the password.

Q

ENTER CODEWORD: The enter f rs do not appear in the display.

Q@@ @@ Instead eac s displayed. After confirmation of
thein R", the display shows CW ACCEP-
TED w rrect password

CW ACCEPTED Nv
If t%e as wrong, then CODEWORD WRONG
adia

CODEWORD WRONG ed. The password may be entered again
f ice depressing the key ENTER .

If the password was accepted, then the paramete\!Test and control functions are available under the
zing may start. In the following, each operatin block address

dress will be shown in a box and will be expla

The communication language can be sele¢ted i-

rect address DA 7101/FE. Optionallyﬁ\ En-

4000 Tests.

glish may be chosen. Change of settings and executing control functions
. . ) require entering of the user password.
Fig 6.1 shows an overview for th e g tree of d g P

the bay unit. Selected settings cohfiauration func-  Operational measured values can be displayed under
tions can be changed by calling{up blcks block adress 5700.
1100 Network data 5700 Operational measured values
6000 Marshallin b@puts and outputs
7100 Integratéd opera
L 4
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(Basic status after switching on the FE)

Quiescent text

OM7SS521 V1.00

LED

Reset

Operational measu-

75552115CA000AAD LED indication red values (4 lines)
A 2 -
ES
= | ESC
v
Block headline
< ESC < ESC < ESC ESC
> ([a]l]¥] ] [a][¥] @] |[[a]fFINP] [[a] @
Setting value Tests Measured values Marshalling Configuration
Address range Address range Address fange Address range Address range
1000 — 3999 4000 — 4699 5700=,5999 6000 - 6999 7000 — 7899
@l Previous mea-
L) ESC ENTER Confirm k' sured value ESC 1) ESC
ENTER question Next measured ENTER ENTER
AV 2 \alue AV AV
| Change mode [#] 3rdlevel | |Change mode |
Decimal parameter ‘ S scroll Decimal parameter
Increase forwards Increase
> value < scroll > value
< Reduce backwards < Reduce
value value
Text parameter: 1) ESC Text parameter:
> scroll ENTER > Scroll
forwards AV forwards
scroll Scroll back-
< backwards _C@n_ge_@d_e__ < wards
_________ > Scroll _________
ENTER| Confirm forwards ENTER| Confirm
value < Scroll value
backwards
1)  OfNmpessible, if a valid password was entered. If no passwordhas [~ — T T T T —]
hen th h word is dis- )
gle;yté%‘lan entered, then the request to enter the password is dis ENTER Confirm
2) “lkeaving the related password area terminates the procedure of para- value

meter changing or change of marshallings.

Figure 6.1 Operating tree bay unit
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6.4 Device settings

6.4.1 Settings via the integrated operation —
block 71

In block 71 the quiescent indications for the display
can be defined. Password is required.

Al| 7000m OP. SYSTEM
V|| CONFIGURATION
All7100m INTEGRATED
V|| OPERATION

»(|7101W LANGUAGE

4| ENGLISH

»{|7120m OPER. 1st L.
«|1L1

p{|7121m OPER. ™St L.
| SECONDARY

The selectign of the'quiescent displays in the 4-lines
mode is carried out in the same manner for the fur—
ther lines'2 4.

Start of configurationdalecks

Start of the blockylintegrated operation”

Opgrating language
= (GERMAN
= “ENGLISH

Quiescent display in the 4-lines mode for the 1st dis-
play line. All operational measured values from chap-
ter 6.4.4 can be selected in the change mode by re-
peated depressing of the horizontal arrow keys  p
and confirmed by depressing the key “"ENTER"..

= IL1 = IDL1 = ISL1
= IL2 = IDL2 = ISL2
= IL3 = IDL3 = ISL3
= IE

The parameter defines the selected operational mea-
sured value for the display. The differential and stabili-
zing currents are displayed only as percentage ("se-
condary”) values.

SECONDARY
PRIMARY

(display in xxxx.x %)
(display in xxxx.x A)

The selection of the measured values is stored in the
DA 7122/7123/FE (2nd line), DA 7124/7125/FE (3rd
line) and DA 7126/7127/FE (4th line).
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6.4.2 Marshalling of binary inputs, binary out-
puts and LED indications
6.4.2.1 Introduction

It is the purpose of the marshalling to allocate logical
functions to the hardware binary inputs, command
and alarm relays and LEDs.

The ex works pre—set alarms can be seen in the ge-
neral diagrams (annex A.1.2).

The allocation of the inputs and outputs in confor-
mance with the requirements of the specific applica-
tion is carried out via the integrated keypad and starts
with

DA 6000/FE.

Marshalling starts with selection of the desired binary
input, relay or LED. By depressing the "ENTER"—key,
the third level of the operating tree is reached. laput
of password is requested.

6000 MARSHALLING

<>

6.4.2.2 Marshalling of the/binaryinputs —
block 61

The bay unit has 20, binarydnputs, designated with
"BINARY INPUT 4" t6y” BINARY INPUT 20".
Marshalling of the biparydipputs is carried out in ad-
dress block 6%00. For egeh binary input function, wor-
king—current or quigscént—current can be selected.

In the third level a marshalling point (out 0£,20 availa-
ble) can be selected by operating_ the horizintal arrow-
keys P> . This means, for each bimagy input, relay or
LED, 20 logical functions cantee marshalled. After
selecting the marshalling pgint, the change mode is
entered by depressing the key “ENTER"” twice. In the
change mode, the desired event is marshalled to this
marshalling point by means,of the horizontal arrow
keys P> . The selected functional marshalling is
terminated with the Key "ENTER".

When marshallingfunctions to binary inputs, an addi-
tional selection jstearried out during scrolling, whether
the inpdtifunctions in a "working—current” or "quie-
scent—cument. mode. When marshalling the LEDs,
thed@ptionsy memorized” or “not memorized” can
addijtionally be selected.

The thirdylevel is left with the key "ESC" or one of
the vertical arrow keys.

Repeated operation of the “"ESC"”—key means leaving
thé password area. In case of changes in the set-
tings, the question is asked whether the new settings
shall be stored.

Start of the marshalling blocks

A — working—current:

An input is activated by a NO contact, i.e. control vol-
tage at the input terminals activates the marshalled
function;

R - quiescent current:

An input is activated by a NC contact, i.e. control vol-
tage at the input terminals cancels the function, wi-
thout control voltage it is active.

Table 6.6 gives an overview of the marshallable input
functions with corresponding function numbers (FNo).
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Note:

Marshalling of one logical function to 2 or more binary
inputs is not supported (no logical connection). Each

logical function is allocated to one binary input.

Marshalling of several different functions to one bi-

nary i

The general diagrams in annex A.1.2 and table 6.7

nput, however, is allowed.

show the pre—set binary inputs upon delivery.

A
\4

6100 MARSHALLING
BINARY INPUTS

Start of the,block “matrshalling of binary inputs”

Depressingdkey "ENTER" displays the marshalled

»||6101 W BINARY functien. Repeated depressing of the "ENTER"—key
4| INPUT 1 starts, the change mode.

Binary input 1 is pre—set for isolator status ON for
([ 1m INPUT 1 isolator 1 (refer to table 6.8).
4| >Isolator 1-on NO Working—current (A) is selected.

Input 1 is not allocated to any further functions. Alarm
([ 2m INPUT 1 numbers 2 to 20 are pre-set for "not marshalled”,
4| not allocated FNo 001.
The change mode is left by depressing the key
"ESC".
6 -38
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Table 6.8

Marshallable binary input functions

FNo

Short text
(indication on LC—display)

Logical functions

not marshalled

No function allocated to input

5 > ED-ackn >Reset LED indication

1156 >CB test >Start three—pole circuit breaker test

7000 >|sol1-Closed >|solator status signal Closed for isolator 1

7001 >|sol1-Open >|solator status signal Open for isolator 1

7002 >|sol2—Closed >|solator status signal Closed for isolator 2

7003 >Isol2-Open >|solator status signal Open for isolator 2

7004 >|sol3-Closed >|solator status signal Closed for isolator 3

7005 >|s0l3-Open >|solator status signal Open for isolator 3

7006 >|sol4—Closed >|solator status signal Closed for isolatof 4

7007 >|so0l4—-Open >|solator status signal Open for is@lator 4

7008 >|sol5-Closed >|solator status signal Closed for iselater 5

7009 >|sol5-Open >|solator status signal Open for isolater 5

7020 >CBF L1 >Circuit breaker failure initiation,forphase L1

7021 >CBF L2 >Circuit breaker failure initiation fagphase L2

7022 >CBF L3 >Circuit breaker failure initiationyfor phiase L3

7023 >CBF pulse >Circuit breaker failure iniglation via"pulse

7024 >CBF Rel >Circuit breaker failure release signal

7025 >TRIP Rel >Trip command releage

7026 >CB Open >Bus coupler circuit Bregkerin OPEN status

7027 >CB CLOSE Com >CLOSE comiand for bus‘coupler circuit breaker

7028 >CB disturb >Circuit breaker disturbed

7029 >Bay out serv >Control bay out'of service

Table 6.9 Pre—set binary inputs

Direct 1st display line 2ndidisplay line FNo Note

address

6100 MARSHALLING >BINARY INPUTS

6101 BINARY INPUT 1 >lsol1-Closed A | 7000 Isolator status signal Closed for isolator 1
6102 BINARY INPUT 2 SIsol1-Open A | 7001 Isolator status signal Open for isolator 1
6103 BINARY INPUT 3 >|sol2—Closed A | 7002 Isolator status signal Closed for isolator 2
6104 BINARY INPUT 4 >|s0l2-Open A | 7003 Isolator status signal Open for isolator 2
6105 BINARY INPUT 5 >|sol3-Closed A | 7004 Isolator status signal Closed for isolator 3
6106 BINARY INPUT6 >|s0l3-Open A | 7005 Isolator status signal Open for isolator 3
6107 BINARYLINPUL 7 >|sol4—Closed A | 7006 Isolator status signal Closed for isolator 4
6108 BINARY INRUT'8 >|sol4-Open A | 7007 Isolator status signal Open for isolator 4
6109 BINARY INPUT 2 >|sol5-Closed A | 7008 Isolator status signal Closed for isolator 5
6110 BINARYANPUZ 10 >|sol5-Open A | 7009 Isolator status signal Open for isolator 5
6111 BINARY INRUT 11 >CBF L1 A | 7020 Circuit breaker failure initiation for phase L1
6112 BINARY INPUT 12 >CBF L2 A | 7021 Circuit breaker failure initiation for phase L2
6113 BINARY INPUT 13 >CBF L3 A | 7022 Circuit breaker failure initiation for phase L3
6114 BINARY INPUT 14 >CB-CLOSE com A | 356 Close command for bus coupler circuit breaker
6115 BINARY INPUT 15 >CBF rel A | 7024 | Circuit breaker failure protection release signal
6116 BINARY INPUT 16 >CB test A | 1156 | start three—pole circuit breaker test

6114 BINARY INPUT 17 >CB Open A | 7026 Bus coupler circuit breaker in Open status
6148 BINARY INPUT 18 not marshalled A1 No function is allocated to input

6119 BINARY INPUT 19 >CB disturb A | 7028 Circuit breaker failure disturbed

6120 BINARY INPUT 20 >Bay out serv A | 7029 | Control bay out of service

A working—contact

R: quiescent-contact
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6.4.2.3 Marshalling of the alarm relay — block 62

The bay unit has one freely marshallable alarm output,
designated with ALARM RELAY 1. Marshalling is car-
ried out under DA 6201/FE.

Several logical functions (up to 20) can be marshalled
to the alarm output.

Table 6.8 shows the complete list of all available

alarm functions with indication of the function number

Alarms beginning with ">" are direct checkback si-
gnals of the binary inputs and are identical to them.
They appear as long as the correspondifig binary input
is active.

The alarm relay is pre-set with™“Bay out serv”
(FNro 7080/FE).

FNo.
Table 6.10 Marshallable output functions
FNo Short text Logical functions

(indication on LC—display)
1 not marshalled No function allocated tooutput
5 >LED-ackn >reset LED indications
161 Meas val Supl Measured value supervision I
190 Fail com.CU Data communication teymaster unit disturbed
356 >CB CLOSE com >Close commanditofbus coupler circuit breaker
1156 >CB test >start thrge—pale circuit breaker test
7000 >|sol1-Closed >|solatof status signal Closed for isolator 1
7001 >Isol1-Open >|solator status signal Open for isolator 1
7002 >|sol2—Closed >|solatoristatusisignal Closed for isolator 2
7003 >|s0l2-Open >|solator,status signal Open for isolator 2
7004 >|sol3-Closed >|sg@lator status signal Closed for isolator 3
7005 >|sol3-Open >|solator status signal Open for isolator 3
7006 >|sol4—Closed >|solator'status signal Closed for isolator 4
7007 >|sol4—-Open >Isolator status signal Open for isolator 4
7008 >|sol5-Closed >Is@lator status signal Closed for isolator 5
7009 >|sol5-Open Slsolator status signal Open for isolator 5
7020 >CBF L1 >Breaker failure protection initiation for phase L1
7021 >CBF L2 >Breaker failure protection initiation for phase L2
7022 >CBF L3 >Breaker failure protection initiation for phase L3
7023 >CBF pulse >Breaker failure protection initiation via pulse
7024 >CBF Rel >Breaker failure protection release signal
7025 >AUS Rel >Trip command release
7026 >CB OPEN >Bus coupler circuit breaker in Open status
7028 >CB Distub >Circuit breaker disturbed
7029 >Bay outfserv >Control bay out of service
7030 BBP start Busbar protection common start
7040 BBP TRIP [123 Busbar protection trip command L123
7050 CBF TRIP L123 Breaker failure protection trip command L123
7051 CBF TRIP L1 Breaker failure protection trip command L1
7052 CBF TRIP k2 Breaker failure protection trip command L2
7053 @BF TRIP L3 Breaker failure protection trip command L3
7060 CBjaut TRIP L1 Circuit breaker test phase L1
7061 CBuaut TRIP L2 Circuit breaker test phase L2
7062 CB aut TRIP L3 Circuit breaker test phase L3
7070 BBP TRANSTRIP Busbar protection transfer trip signal
7080 Bay out serv Bay out of service
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6.4.2.4 Marshalling of the LED indications -
block 63

The bay unit has 18 LEDs for optical event indication.

16 LEDs are freely marshallable and named LED 1 to
LED 16.

Each LED can be allocated to several alarms as well
as several LEDs can be allocated to one alarm.

Al| 6300 MARSHALLING
V||LED INDICATORS
p(|6301W LED1

<

Depressing key "ENTER" starts the change mode.
Password is required.

(| 1m LED 1
<

>|solator 1-on nm

(2 WLED 1
4| not allocated

The level is left by depressingskey “ESC".

The pre—set allocations of LED indications 2 to 16 can
in the same way be sele¢ted and displayed and, if so
desired, changed.

In addition to the logical function, it is defined whe-
ther the indication shall be memorized “m” or not
memorized "nm”.

The marshallable alarm functiohs afelisted in table
6.8 and are identical to thesalarm relay functions.

The pre—set LED allocationsfupon delivery can be
seen in table 6.9.

Start of the block®marshalling of LED”

Marshallingfor LED 1

Only 1 alarm function is pre—set for LED 1
(FNo 7000).

The indication is not memorized (nm).
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Table 6.11 Pre—set LED indications

Direct 1st display line 2nd display line FNo Note

address

6300 MARSHALLING >LEDs

6301 LED 1 >|sol1-Closed nm | 7000 Isolator status signal Closed#o

6302 LED 2 >|sol1-Open nm | 7001 Isolator status signal Open

6303 LED 3 >|sol2—Closed nm | 7002 Isolator status signal Clo

6304 LED 4 >Is0l2-Open nm | 7003 Isolator status signal

6305 LED 5 >|sol3-Closed nm | 7004 Isolator status signal

6306 LED 6 >|s0l3-Open nm | 7005 Isolator status sig

6307 LED 7 >|sol4—Closed nm | 7006 Isolator status si

6308 LED 8 >|sol4-Open nm | 7007 Isolator statusgsi

6309 LED9 >|sol5—Closed nm | 7008 osed for isolator 5

6310 LED 10 >|sol5-Open nm | 7009 Open for isolator 5

6311 LED 11 not marsh 1 ated to output

6312 LED 12 not marsh 1 ated to output

6313 LED 13 Fail com.CU nm | 190 nication link to master unit disturbed

6314 LED 14 BBP TRIP L123 m 7040 rotection trip command L123
CBF TRIP L123 m 7050 ilure protection trip command L123
CBF TRIP L1 m | 7051 ailure protection trip command L1
CBF TRIP L2 m 7052 aker failure protection trip command L2
CBF TRIP L3 m 705 ker failure protection trip command L3
CBaut TRIP L1 m 6 cuit breaker test phase L1
CB aut TRIP L2 m 1 ircuit breaker test phase L2
CBaut TRIP L3 2 Circuit breaker test phase L3

6315 LED 15 BBP TRANSTRIP 70 Busbar protection transfer trip command

6316 LED 16 Bay out serv Bay out of service

nm: not memorized
m: memorized

&

<
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6.4.2.5 Marshalling of the command relays -
block 64

The bay unit contains 5 command relays, which are
designated by COMMAND RELAY 1 to 5. Several
functions can be marshalled to one command relay. In
the same way it is possible to marshall each logical
function to more than one command relay. The func-

All 64000 MARSHALLING
V|| TRIP RELAYS

pl|6401m TRIP
<

RELAY 1

Depressing the "ENTER"—key opens the change
mode. Password is required.

| |1H TRIP REL. 1
4| CBF Trip L1

> |2W TRIP REL. 1
4| BB Trip L123
/|38 TRIP REL. &
4| CBF Trip L123
/|48 TRIP REL. 1
4| CcB Tegt i1

/|50 TRIP REL. 1
4| naot all@cated

Exit fromthe change mode by depressing key
"ESC™

In%the,same manner, display and modification of the
pre—set allocation for command relays 2 to 5 can be
done after selecting the appropriate address.

tions listed in table 6.8 can be marshalled to the com-
mand relays, too. The command relays are in the first
place determined for TRIP command$and transfer
trip signals. Depending on theystationfconfiguration
and the requirements they jmay, however, also be
used as additional alarm rglays:

The pre—set functions upen delivery of the devices
are summarized in table 6.10.

Start of the blockf"marshalling of the command re-
lays”

Marshalling fer. command relay 1

4 functions are pre—selected for command relay 1.

® (FNo 7051/FE) Trip command by circuit breaker
failure protection for phase L1

® (FNo 7040/FE) Trip command by busbar protection
three—phase

® (FNo 7050/FE) Three—phase trip command by cir-
cuit breaker failure protection function

® (FNo 7060/FE) Trip command to circuit breaker in
phase L1 issued by the test function

® no further command functions for command
relay 1
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Table 6.12 Pre—set command relay functions

Direct | 1stdisplay line 2nd display line FNo | Note

adress

6400 MARSHALLING COMMAND RELAY

6401 COMMAND RELAY 1 CBF TRIP L1 7051 | Breaker failure protection trip comnianghL 1
BBP TRIP L123 7040 | Busbar protection trip command L1223
CBF TRIP L123 7050 | Breaker failure protection trip cammand4123
CB test TRIP L1 7060 | Circuit breaker test phase L1

6402 COMMAND RELAY 2 CBF TRIP L2 7052 | Breaker failure protection trip"éemmand L2
BBP TRIP L123 7040 | Busbar protection trip copfifiand £123
CBF TRIP L123 7050 | Breaker failure protectien. trip capmand L123
CB test TRIP L2 7061 | Circuit breaker test phase'

6403 COMMAND RELAY 3 | CBF TRIP L3 7053 | Breaker failure protéctiomtrio’command L3
BBP TRIP L123 7040 | Busbar protegtion trip/cornmand L123
CBF TRIP L123 7050 | Breaker failureyprotection trip command L123
CB test TRIP L3 7062 | Circuit breaker test phase L3

6404 COMMAND RELAY 4 | BBP TRIP L123 7040 | Busbar pretéetionttrip command L123
CBF TRIP L123 7050 | Breaker failtke protection trip command L123
CBF TRIP L1 7051 | Breakesfailure protection trip command L1
CBF TRIP L2 7052 | BreaKer failtkg’protection trip command L2
CBF TRIP L3 7053 | Breakefyfailure protection trip command L3
CB test TRIP L1 7060 | @ircuitbredker test phase L1
CB test TRIP L2 7061 | Cirguitbreaker test phase L2
CB test TRIP L3 70623 Cireuit'breaker test phase L3

6405 COMMAND RELAY 5 BBP TRANSF TRIP 70704 Busbar protection transfer trip command

6.4.2.6 Setting of function parameters -

Setting of the operation parameters requiresypass-

block 11

word input (refer to chapter 6.3.2). The settings can

be displayed without password, Butpnotaltered.

All1000m
V|| PARAMETERS

After the password is accepted, parameterizing can
be started.

As a commissioning support, the current transformer
starpoint can also be changed locally in the bay unit in
parallel to the setting in the master unit

(DA xx05/ZE).

Start of the block “power system data”

All1100H
VI|POWERSYSTEM DATA
Setting for the current transformer polarity
|| L1010 'H CT STARPNT ® towards line
4| TOWARDS LINE o towards bus
6-44
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6.4.3 Test and control function — block 40
The bay units allow easy testing of the trip circuits
and the circuit breaker by means of the local opera-
tion facilities.

The three—phase test is initiated through the bay unit
by depressing function key F2 (direct addressing to
DA 4404/FE). Pre-requisites for the test routine are

Al| 4000m

V|| TESTS
»||4400m CB TEST
4 |LIVE TRIP
»||4401m CB TRIP
4| CcB POLE L1 ?
»||4402m CB TRIP
4| CB POLE L2 ?

»|| 4403 W CB TRP
4| CB POLE L3 ?
B||4404m4 OB MRIP
4| cB THREE-POLE ?

The test is initiated by confirmation of the question
with keyy"ENTER".

The testuesult is shown in the display. Depressing
key®4ESE" or the vertical arrow keys means leaving
thettest block and jumping back to the higher opera-
tiorleyvel.

Férlany maintenance work in the bay, it has to be
taken out of service.

that no protection function is active, that the bay is
out of service and that the bay cugent is below the
setting value I < CB-TEST (DA 63137/ZE).

The circuit breaker test can als@betifitiated per
phase. For this purpose goftojdireét address DA
4404/FE and then scroll back’'by™ <" until reaching
the desired test option.

Address block faritestsiand commissioning support

Afterselection of the desired test it is initiated by de-
pressingykey "ENTER".

Circuit breaker test
® phase L1

Circuit breaker test
® phase L2

Circuit breaker test

® phase L3

Circuit breaker test

® three—phase

First of all, local operation must be authorized for all
bays from the master unit under address
DA 6317/ZE .

Depressing the function key "F1" leads directly to the
operation "bay out of service” (DA 4501/FE). If the
bay already is out of service, then function key "F1"
puts back the “bay in service”.
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Al| 45000 COMMUNICATI

V| ON CONTROL UNIT

p||4501 0 Com. CU

4| BAY OUT OF SER. ?

p{|4502Hm Com. CU

4| Bay in service ?

6.4.4 Read out of operational measured values

- block 57

Display of operational measured values is requested
under address block 5700. For each address, one
measured value is displayed. Password is not reqdi-
red.

Apart from this, four operational measured values can
be displayed simultaneously, one value per display
line. These operational measured values are displayed
by depressing the LED—pushbuton. Exit frém this
mode by any other key.

Start command “bay out of servicel,by depressing
key "ENTER". Repeat thisegpefation. The result is
shown in the display as a feedback "BAY OUT OF
SER.!1".

Starting the control fumction by key "ENTER" execu-
tes the related fdnctien.“The display shows the check-
back inforngation

The measured values which shall be displayed in the
4-line mode, are selected in parameter block
DA 7100/FE (refer to chapter 6.4.1).

Jhe displayed measured values are refreshed at a
ratesof 0.5 s.

Current values are displayed in percent of nominal
quantities. Frequencies are displayed in Hertz.

The following operational measured values can be
displayed:

Annunciation block

Al|l5000m
V|| ANNUNCIATIONS
Start of the block "operational measured values”
Al 57001 OPERATIONAL
VI| MEASUREDSHVARUES
Current of phase L1
»[5701m WMEAS. VALUE (display in xxx.x %)
4| 1L1[@®]=100.0%
Current of phase L2
PSS %021 MEAS. VALUE
ANC2[%]=101.0%
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Current of phase L3
p||5703 1 MEAS. VALUE
| IL3[%]=101.5%

Earth current
p||5704 1 MEAS. VALUE
4| E[%]=1.1%

Phase-relatedgeperational measured value of the dif-

pl|5705m MEAS. VALUE ferential curient, Display in percent.
4| IDL1[%]=0.1%

The differential current display for phases L2 and L3
follow under direct addresses DA 5706/FE and
DA 5707/FE.

Phase-related operational measured value of the sta-

p||5708m MEAS. VALUE bilizing current of the check zone.
4| 1SL1[%]=0.1%

The stabilizing currents for phases L2 and £3 aredis-
played after selecting addresses DA 5709/FE and
DA 5710/FE.

Nominal frequency in Hertz.

p||5711 0 MEAS. VALUE
4q|f[Hz]=50.1 Hz

Example for the "4-line mode”

IL1[%]=4 09, 1% The display is requested by the pushbutton LED or
IL2[%]210,0.3% from the initial display (DA 0000/FE) by depressing
IL3[%]=101.0% key "ENTER".

IE [%%]= A0 % . . .
[%] L% Selection of the measured values for display is done

in adress block 71 (refer to chapter 6.4.1).

Example for display of absolute and percentage va-

) =1000.3A lues.
| B2 =1001.5A

DL1[%]= 10.1%
ISL1[%]= 102.5%
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6.5 Testing and commissioning

6.5.1 General
Pre-requisite for commissioning is the completion of
the installation procedures detailed in chapter 5.

A\

Warning

During the operation of electrical equip-
ment, dangerous voltages are present
on certain parts of the plant. Therefore,
bodily harm and/or severe damage to
equipment may occur if every action is
not carried out with the utmost care.

Only qualified personnel which is thor-
oughly familiar with the relevant safety
precautions and safety measures as
well as with the warnings contained in
this equipment manual should be pef-
mitted to work with this protectiomgys-=
tem.

In particular, the following shouldbefobs
served:

® Before making any other Genneg-
tions, the unit must bg,earthed at the
protective earth confgction:

® Dangerous voltagéstmay be present
on parts which@re cennected to the
power supply and to/the measuring
inputs.

® Dangerous Veltages can still be pres-
entfeven after the supply voltage has
béen discopnected (capacitor stor-
ages

® The limit values stated in the chapter
“Technical Data” must not be ex-
ceeded; this applies also for testing
and commissioning.

Y/a

Danger

The secondary terminals of current
transformers must be short—cir-
cuited, before the secondary circuit
to the bayunit is opened!

If a testiswitch is installed which auto-
matically short—circuits the current trans-
formngr secondary leads, then it is suffi-
cientte"move this switch to the "Test”
position. The short—circuit switch must,
however, be checked beforehand.

It is gecommended to perform testing with the actual
setting values of the protection system. If these are
nétor Ret yet) known then testing should be carried
out ' with the preset values. The following testing pro-
cedures are based on the preset setting values; for
other setting values formulae have been provided.

For functional testing, one or two three—phase sym-
metrical current sources, with individually adjustable
current are required.

A\

Remark

The measuring accuracy which can be
achieved depends on the electrical per-
formance data of the test sets. The ac-
curacy stated in the "Technical Data”
can only be achieved if the reference
conditions according to DIN VDE
0435/part 303 or IEC 255 are met and if
precision instruments are used. General-
ly, tests using secondary test sets are to
be regarded as being functional tests.

During all tests it is important to check that the proper
indications appear on the LEDs and the proper signals
appear at the outputs of the remote signalling relays.
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6.5.2 Testing the pick-up values of the busbar
protection
6.5.2.1 Test set-up

® For the purpose of testing the pick—up characteri-
stic for the bus—selective function of the protec-
tion system, two bays (no sectionalizers or bus
couplers) with identical normalizing factor (identical
current transformer ratio) are connected to the
same busbar (if necessary by simulation of isolator
status). A different test set—up is required for the
check zone (6.5.2.3).

® The test currents are injected directly into the bay
units’ measuring inputs. The nominal current of
the bay unit is 1A or 5A, depending on the version.

Fig 6.2 illustrates the set—up for the bus—section
specific protection.

The test set is disconnected by the feeder -
nals.

The test set—up for the check zone is ill tedhi
Fig 6.3. m
If bus—selectivity is to be tested, th f ays
can be connected to the secon® busy(if ngcessary
by simulation of isolator status)

%

%

O

6.5.2.2 Bus-zone specific protection e

The check zone must be set mare itive than the
bus—section specific protec the release
from the check zone is iss re the release
from the bus—section spegifi ection.

Example:
The characteristic fo —section specific protec-

b
tion with diff-curg ' DA 6102/ZE) =
2.0 I, and stabifizing factor (DA 6101/ZE) = 0.8

f—current supervision must be switched off,
ike. the parameter DIFF SUPERV (DA 6303/ZE).

st be changed over to "inactive” so that the
diff-current supervision does not block the protec-

tion during testing.

e The differential current limit and the stabilizing fac-
tor must be set as required for the bus—section
specific protection and the check zone.

® The overcurrent limits "I>TRIP" for the related
bays (block 65) have to be set to 0.
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- Test current Lias
Ba¥§|rl13|t 1 ; ey Test set
(eng
L+
|
FO L7 ] X

Master Alarm Diff.Super—
unit vision (BB section
or check zone)*

Test current I 2

’

FO

Bay unit 2 %

for testing diff-current limit for su-
pervisory function (refer to chapter
6.5.3)

Figure 6.2 Test set—up for testing the characteristic for the bus—section spe@ﬁon

Test steps: nstant current Iy, which is smaller than the

1. Test currents I; and I, must have a phase diff set diff-current limit, is fed into feeder 1 from the
" ence of 180° -}o chegk the phase angle, an | test set. The current I, in feeder 2 is slowly in-
cal current (0.5 ly) is injected through feedeN creased until the protection picks up.

feeder 2 from the test set. @ Differential currentis then Al =111 + Io | and the

- - tabilizingcurrent 2 11 =111 1 + [ Ip .
With the correct phase angle and conne stabiizi
diff-current must amount to almost zefo andythe (Sltﬂb'll'z'r;%;a};:tor K=AZITI=1T1+121/
stabilizing current must be 2 x the®test Gurrent. If +
the differential current is not zero, ghemghe polarity 4. For the characteristic | I =17 I =k [ I1 | + 1 Io []
of the current in one feeder reversed. Since Iy and I, have a phase angle difference of
Display of the differential an% currents 180° the following is obtained

ia the corresponding block re 74; 75 and

§'6. ponding L(1-K=I1+kresp. I, = I, 11fk'<

_ _ _ with k = 0.8 it follows that I, = 9 I;

2. With I = 0, the current iacreased until a trip ] o
signal is initiated. c n feeder 1 is then 5. The test is repeated with different constant cur-
the diff—current limit ( 02/ZE). rents l4(correct shape of the characteristic is given
in Fig 6.4).
L 4
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6.5.2.3 Check zone

The bus—section specific protection must be set more
sensitive than the check zone, so that the release
from the bus—section specific protection is issued
before the trip from the check zone.

Example:

The characteristic for the check zone with diff—current
limit (DA 6104/ZE) = 2.0 1, and stabilizing factor (DA
6103/ZE) = 0.8 is to be checked.

The setting for the bus—section specific protection is
then the diff-current limit (DA 6102/ZE) = 0.5 I,

and stabilizing factor (DA 6101/ZE) = 0.8.

Settings: as under 6.5.2.2

Test set-up:

For the tests, three bays (with,the same normalizing
factor) were used. Sectionalizinghisolators, couplers
and sectionalizers must n@gt betused for the tests.

Bays 1 and 2 are conne@tedWid the isolators to the
same busbar (if necessary By simulation of isolator
status).

The current inputs,in the 7SS52 for these bays are
connected witlmeppasite polarity (refer Fig 6.3). The
third bay 3 is'.canneeted to a different busbar (if ne-
cesssary.by, simulation of isolator status).

Figure 6.3 Test set-up for the checkpzonée

Test steps:

1. The currents in bays 4 and.2 must flow in opposite
directions. In order to€hegk this, a current is in-
jected into fegders®and 2.

With corregt comnections, the diff-current must be
almost zero and thefstabilizing current 2 x test cur-
rent (bays via DA%400, 7500 and 7600). If the
differential current is not almost zero, then all con-
nections must be checked.

2. With 1§, = 0, current I, is increased until the mea-
suringesystem allocated to bay 3 issues a trip com-
mandh Then current I, is the differential current
limit (DA 6102/ZE).

Test gurrentyl ar
FO _ é b
Bay unit 1 Test set
FO .
Bay unit 2 é
Master
unit Test current I X
FO Bay unit 3 a
L+
TRIP

3. Bays 1 and 2 are injected with a constant current
11 from the test set.

The current I in bay 3 is slowly increased until the
protection trips.

I, is then the differential current and I, the stabiliz-
ing current (refer to chapter 4.4).
Stabilizing factor is then k = I/I;
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4. The test is repeated with different constant cur-
rents I4. (correct shape of the characteristic is giv-
en in Fig 6.4).

Remark:

The stabilizing current of the ZPS-BSZ1 shown
under DA 7400/ZE does not consider the special
treatment according to chapter 4.4.

Diff-current &
Al

Diff—current
limit

/ﬁ o = arctan (0.8)

>

Stabilizing currer;[ ST

Figure 6.4 Pick-up characteristic of busbar protection

6.5.3 Checking the differential current limit for
differential current supervision
6.5.3.1 Test set-up

(as in chapter 6.5.2.1)

Time measurement can be dong'directly ' with modern
test sets.

6.5.3.2 Bus-section specific’ protection

The check zone mustfhavefa higher setting than the
bus—section specific ptetéction, so that the differen-
tial current supervision of the check zone picks up
after that of the bus—section specific protection.

Example:

The supeniSion for the bus—section specific protec-
tion withediff—current limit I > DIFsup:BZ

(DA 6305/ZE) = 0.2 I/, is to be checked. The time
T-DIEF=SUP (DA 6304/ZE) is to be sett0 2.0 s.

The setting for the check zone I > DIFsup:CZ (DA
6306/ZE) could then be set to 0.8 I/I,,.

Settings:

® |n order for the diff-current super¥ision to block
the protection, it must be operativé, 1.€. the pa-
rameter DIFF SUPERV (DA 6303/ZE) must be set
to "active”.

® The differential current Jimit(DA 6305/ZE) and the
blocking time for the diff=gurrent supervision (DA
6304/ZE) are set as reqguired.

® The overcurrent Jimits®I>TRIP” for the respec-
tive bays (blocks 6%). must be parameterized to 0.

Test steps:
Parameter DA3077ZE set to "blocking”

1. Bays Mand2 are connected to separate busbars.

2. CUrfentTqin bay 1 is gradually increased until dif-
férentialeurrent supervision is indicated. The cur-
rent,is recorded and must correspond to the set
piek—tp limit (DA 6305/ZE).

3.0Ascurrent of 4 x Iy is injected in feeder 2. With
correct protection operation, the portable test set
is disconnected from feeder 2.

Test steps 2. and 3. should prove that the diff-cur-
rent supervision is bus—section specific.

Parameter DA 6307/ZE set to "alarm”

4. Bays 1 and 2 must be connected to the same bus
section. The current I in bay 1 is increased gra-
dually until the alarm appears. Then a current 4 x
Iy is switched on. With correct functioning, a trip
command is given.

5. In order to measure the time delay for diff-current
blocking, a current of 2 x the set diff—current limit
I > DIFsup: BZ (DA 6305/ZE) is injected by porta-
ble test set into feeder 1. Test set is disconnected
by the diff-current supervision signal. The measu-
red time corresponds to the set time T-SUPERV
(DA 6304/ZE).
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6.5.3.3 Check zone

The bus—section specific protection must have a high-
er setting than the check zone, so that the check
zone supervision picks up before the bus—section
specific protection.

Example:

The supervision for the check zone is to be checked
with diff—current limit I > DIFsup : CZ

(DA 6306/ZE) = 0.2 I/I,5 The time T-DIFF-SUP (DA
6304/ZE) should be set to 2.0 s. The setting for the

bus—section specific protection I > DIFsup : BZ (DA

6305/ZE) could then be 0.8 I/I 0.

Settings:

e DIFFSUPERYV set to "active”; DA 6303/ZE
e [ > DIFsup:BZ =0.80 I/I,,o; DA 6305/ZE

® [ > DIFsup:CZ=0.201/1,,,; DA 6306/ZE

e T-DIFF-SUP =2 s; DA 6304/ZE

Test steps:
a) Checking pick-up limit and time delay

1. The current in feeder 1 is slowly increasedtuntil
the supervision of the check zone picks up., The
measured current must correspond to the gepcur-
rent (DA 6306/ZE).

2. Time measurement is performed as in test step 5.
of chapter 6.5.3.2.

b) Checking the blocking

1. When the diff-supervisionsef the.eheck zone picks
up, the protection can beg' blocked (DA 6308/ZE) or
an alarm can be issued DIRE,SUP CZ = alarm only

2. Bays 1 and 2 arg,connected to the same bus.

3. The current inffeeder] is slowly increased until
the supervision @f the check zone picks up.

4. In feeder 2, a‘eurrent of 4 x Iy is injected. If pa-
rameter DIFF SUP CZ (DA 6308/ZE) was set to
"block”, then no trip commands are issued.

6.5.4 Testing the pick-up values for controlled
tripping
6.5.4.1 Test set-up

(as in chapter 6.5.2.1)

6.5.4.2 Test steps

Settings:

The overcurfent limit for tripping should be checked
for two feeders¥d > TRIP".

Setfings:

oNlh order to prevent the diff-current supervision
frépn_blocking the protection during testing, it must
be turned off, DIFF SUPERV (DA 6303/ZE).

o\ I he differential current limits for the bus—section
specific protection I>DIFF:BZ (DA 6102/ZE) and
for the check zone I>DIFF:CZ(DA 6104/ZE) are
both set to 1.0 /1.

® The overcurrent limit for bay 1 (DA 65XX) is set
to 2.01/1,, and for bay 2 (DA 65YY) to 0.

Test steps:

1. Bays 1 and 2 are connected to the same busbar
(by simulation of isolator status).

2. The current in bay 1 is slowly increased via the
test set. When reaching approximately 1 x Iy bay
unit 2 must issue a trip command, because the
overcurrent limit for this bay was set to 0. Bay unit
2 must issue a trip command at 2 x Iy.
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6.5.5 Functional testing of circuit-breaker fail-
ure protection

6.5.5.1 Pick-up characteristic in mode of opera-
tion “forced bus zone unbalance”

6.5.5.1.1 Test set-up

(as for chapter 6.5.2.1 with the exception that the
check zone does not require special treatment, test
set-up as in Fig 6.5..)

Example:
The pick—up characteristic is defined®y following set-
tings:

Differential current limit: I > DIEF:BR(DA 6203/ZE) =
0.5 I/I
Stabilizing factor: STAB.FAC:BH (DA 6202/ZE) = 0.5

Settings:

To prevent the diff-cyffent stipervision from blocking
the protection, it maist be turned off, DIFF SUPERV
(DA 6303/ZE).

Jesteurrent I4

A
FO |14 — — %

—

TRIP

Master

Bay unit 1 Initiation
~

FO

Bay unit 2 e

unit J CBE

L+

Test currentIo

E—

Test set

Figure 6.5 Test set-up for checking the characteristic of the Circuit-breaker failure protection function

® The supervision of the CB failure protection initia-
tion must be switched off, i.e. the parameter (DA
6201/ZE) (BF Bl MODE) must®be sétfto “... no
sup”.

® The breaker failure protgCtion. s parameterized
bay—selective to théoperation'mode “unbalance”
(DA 66XX/ZE).

® The differential.cunent lignit I > DIFF.:BF
(DA 6203/ZE) and thegstabilizing factor
STAB.FAC: BF (DA 6202/ZE) are set to the re-
quired values.

6.5.5.1.2 Test steps

1. The test currents Iy and I, must have the same
phase angle. In order to check the phase angle, an
identical current is sent through bay 1 and bay 2
from test set with the same normalization. With
the correct phase angle and connections, the diff-
current and the stabilizing current must be nearly
2 x the test current. Otherwise the polarity of the
current in one feeder must be reversed. Display of
the differential and stabilizing currents is re-
quested by the corresponding address blocks 74;
75 and 76.

It must be ensured that both bays are connected
to the same busbar (confirmation by displaying the
isolator replica via address block 73).
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2. Bay unit 1 is injected with a constant current I via
the test set. After initiation by the feeder protec-
tion (trip signal) in bay 2, the measured value of
bay 2 is continuously unbalanced. The current in
bay 2 is slowly increased until the protection trips.

3. The differential current is then | Iy + Iy | and the
stabilizing currentis | Iy [ + 1 Ip I.

The stabilizing factor is then differential current/
stabilizing current
k=|I1—12|/|I1 |+|12|

6.5.5.2 Checking the time delay with mode of
operation “forced bus zone unbalance”

The test set—up for the measurement of the time
delay with mode of operation “unbalance” is illus-
trated in Fig 6.6. This test is performed with a setting
of 250 ms for T-CBF (DA 6204/ZE).

Master
® ® unit
Fo_
X X FO
B ll
Bay Bay
unit 1 77Feie—{) ¢ Féo- NUNIt 2
der 1 é deng ‘
BF initiation

Figure 6.6 Test set-up for unbalante time measurement

® The two feeders are'hermalized to the same value
(same CT tfansférmation ratio).

® The polarity of the/CTs is connected such that the
current (approx. 2 Iy) before unbalance corre-
sponds to an external short—circuit (through cur-
rent)yDiff current approx. zero).

Time measurement is started when the,feeder
protection trip signal is simulated for feeder 2. The
timer is stopped by the trip signalfef the busbar
protection.

® The measured time cogesponds to the delay time
for unbalance plus protectiontrip time.

6.5.6 General recommendations for setting
the protection
6.5.6.1 'Busbar protection

ahyRifferential current supervision (DA 6305/ZE;
DA 6306/ZE)

Range: 0.05 to 0.80 I,

Recommended setting for the bus—section specif-
ic protection (DA 6305/ZE) = 0.10 I/I,,,
Recommended setting for the check zone

(DA 6306/ZE) = 0.10 I/I,1o

Time for protection blocking/alarm

(DA 6304/ZE)

Range: 1.0t0 10 s

Recommended setting (DA 6304) = 2.0 s

b) Differential current pick—up for tripping
(DA 6102/ZE; DA 6104/ZE)

Range: 0.2 10 4.0 I,o
Setting depends on short—circuit current.

Setting value = 0.6 I ¢ min 3—phase
0.3 1 5¢c min 2—phase

1.0 I g¢ min 1-phase

Firstly, the smallest fault current which can be ex-
pected in the event of a short—circuit must be de-
termined.

From that value and the above mentioned data,
the maximum permissible setting value is calcu-
lated.

c) Stabilizing factor k (DA 6101/ZE;
DA 6103/ZE)
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O

The following two criteria are important for the selec- The k factor to be set is then: e
tion of k: k > kop / 4 VRgr=T
1. Type of current transformer — linear or conven- The basis for this formula is ihd in appen-
tional.. dix A13
CTs with glosgd Iron cores transmit the DC com- When choosing k, the large den factor ko of
ponent with little reduction. Linearized CTs, how- .
) all the CTs in the outgoing feeders from the busbar
ever, reduce the DC component considerably. must be considered
2. The burden factor kof of the current transformers. d) Response to diff g
This factor is calculated from the maximum contin- (DA 6307/ZE; 308/ZE)
uous short—circuit current Ig. and that current I at Setting possifMes: Palarm onlv” . “block with au-
which CT saturation starts: gp ny "
tomati e block with storage
kor = Isc/ls

Recomm setting: "alarm only”
The saturation current I is derived from the rated . .
; ding busbar can be selected via the
current I and the operational overcurrent number . . O
. differential current supervision

The
" b e
' 'l’goc he check zone supervision should be

Is=Inn eterized for "alarm only”, so that blocking of
Operational overcurrent number results from the complete protection is avoided.

CT data and the actual burden of the current tra

former.

n'=(Py+P) n/(Py+P)
P, = rated CT burden
Pp = connected burden (protection + lead

intermediate CT if applicable)
P; = internal burden of main Currerg trafisfor

S
&

Q>®
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6.5.6.2 Circuit-breaker failure protection

a) Operation mode of the CBF (DA 6201/ZE)

Setting options:

1—channel with/without
supervision

f)

Current limit for determining circuit—breaker failure
in the event of busbar short—circuit and for trip sig-
nal reset bay—selective (DA 67 XXJZE)

Range: 002 tam2.0 1y
Recommended settingg”depends on the lowest

2—channel with/without
supervision

"

1— or 2—channel with
supervision” during
operation

"1- or 2—channel without
supervision” during

test

Recommended setting:

b) CBF-variant bay-selective (DA 66XX/ZE)
Setting options: — BZ unbalance
— trip by external CBF
— TRIP repeat/
unbalance
— TRIP repeat/
unbalance—pulse
— TRIP repeat/
I > sensor
— I > sensor
Recommended setting: depends on CBF
initialization
c¢) Stabilizing factor for the pick—up chatacteristic in
the "unbalance”mode of operatiomy’ TRIP rep/un-
bal” and "TRIP/UNB pulse (DA'6202/ZE)
Range: 0 to' ™8
Recommended setting: fefer ghapter 6.5.6.1
d) Diff—current limit for the,pi€k=lp characteristic in
the "unbalance” mogde 6t ¢peration "TRIP-rep/un-
bal” and "TRIP/UNB pulse” (DA 6203/ZE)
Range: 0.2t0 4.0 /Iy
Recommended'settifig: 0.5 I/Iy
e) Time delay for thefbreaker failure protection pro-
cessing (DA 6204/ZE)
Range: 0.05to1s
Recommended setting: 2 x circuit-breaker trip
time

short=circuit current that
cafn be expected.

g) Time delay for tripfepetition

(DA 6208/ZE)

Range:
Recommegnded,setting:

Oto1s
0.12s

6.5.6.3, Supervisory functions

a)l Isolatér running time(DA 6301/ZE)

Range:
Recommended setting:

110180 s
depends on isolator

b) Isolator mal-function response(DA 6302/ZE)

Setting possibilities:

Recommended setting:

c) Cyclic test (DA 6311/ZE)

Setting possibilities:

Recommended setting:

— alarm only

— blocking w. autom.
release

— blocking with
storage

alarm only

active/inactive

active

d) Differential current supervision (DA 6303/ZE)

Setting possibilities:

Recommended setting:

active/inactive

active during normal
operation; inactive during
testing and commission—
ing

e) Zero crossing supervision (DA 6309/ZE)

Setting possibilities:

Recommended setting:

active/inactive

active when using
linearized CTs
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f) Diff—current limit for zero crossing measurement
(DA 6310/ZE)

Range: 0.2t0 4.0 I/I,,
Recommended setting: 0.5 I/,

g) Protection response during pick—up of automatic
testing
(DA 6312/ZE)

Setting possibilities: alarm only/protection
blocking

Recommended setting: alarm only

h) Supervision time of breaker failure protection re-
lease(DA 6314/ZE)

Range: 0.02t0 10 s
Recommended setting: 1 s

i) Delay time for supervision of the CBF release (DA
6315/ZE)

Range: 0.06to1s
Recommended setting: 0.06 s

O

6.5.6.4 Overcurrent release of the bay trip com-
mand

(setting per bay; DA 65XX/ZE\
Range: O@ (Iy = rated cur—
r

current trans—
s in feeder)
Recommended setting: nds on lowest short—

jrcuit current that can be
Qexpected.
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6.6 Commissioning with primary values

All secondary test sets must be removed. Measuring
inputs must be connected. The installation instruc-
tions according to chapter 5.2 must have been com-
pleted. For the primary tests, the switchgear must be
connected and switched on.

A\

Warning

Primary tests may only be conducted
by qualified personnel who are fully
conversant with the commissioning of
protection systems, the operation of
the network and with the safety regula-
tions and precautions (switching, earth-
ing, etc.).

6.6.1 Checking the current transformer polaf-
ity with the load current.
1st step:

Read out isolator mimic by direct addressing DA’
7300/ZE. The indications represent thelstation status
(which isolator is connected to whickybuskar).

2nd step:
Take all feeders out of service with

DA 64XX/ZE; DA 4500/FE orVia the'binary inputs of
the bay units. Read out commissigning measured va-
lues for ZPS-BSZ1 to 3 (DA 400/ZE for ZPS-BSZ1,
DA 7500/ZE for ZPS-BSZ2"afid DA 7600/ZE for
ZPS-BSZ3). If theyprotectionsis functioning properly,
the diff-currentgor ZPS-BSZ2 andZPS-BSZ3 should
be nearly zerofanddindenZPS-BSZ1 the actual diff—
current with the set, C4 polarity should be displayed,
since taking the feeders out of service should have no
effect on ZPS-BSZ1.

On the bay units the differential and stabilizing cur-
rents @f the check zone are also displayed. This al-
lows immediate local check of modified CT polarities
via\DA101/FE.

Fonitlirther commissioning work, the diff-current in
ZPS—-BSZ1 is only read after all CTs have been set to
the correct polarity.

3rd step:
One feeder at a time is release@yinrn and the differ-

ential and stabilizing currepts are réad out via

DA 7500/ZE, DA 7600/ZE. Thelresults must be equal
to feeder current x normalizing factor (CT ratio

DA XX06/ZE). Othefwise, the CT ratio must be
checked for corregtngss:

This step is repeated individually for each feeder.

At the concldsionief this, all feeders are taken "out of
service.

4th step:
The'feederWwith the largest current connected to bus-

banX isput into service and the diff-current on ZPS-
BSZ2%nd 3 is recorded.

Hthistep:
Next, the feeder connected to busbar X with the sec-

ond largest current is put into service. If the load di-
rection is the same as for the feeder in step 4, then
the diff-current should be greater provided the polar-
ity of the CT is correct. Otherwise, the polarity of the
CT must be reversed by changing the setting in the
correct DA (e.g. DA YYO05/ZE for feeder YY) (see
capter 6.2.3.3).

For opposite load direction, suitable measures must
be adopted. The stabilizing current is the average val-
ue of the sum of the magnitudes of the connected
currents. For sinusoidal currents, the rm.s. values are
calculated by applying the factor 1.11.

6th step:
Step 5.) is repeated until all feeders of BZ X have

been taken into service.

7th step:

Steps 4.), 5.) und 6.) are repeated for all other bus-
bars. At the end of these measurements, the diff—cur-
rent should amount to almost zero.

8th step:
Diff-current and stabilizing current of ZPS-BSZ1 are

read out via DA 7400/ZE. The diff-current must be
almost zero and the stabilizing current must corre-
spond to the average value of the sum of the magni-
tudes.
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9th step:
If the station conditions permit, busbar coupling via

isolators and bus tie bay the above described tests
should be repeated in order to check the bus prefer-
ence and the current transformer polarity in the bus
tie bay.

The protection software includes a measurement
preference with solid (isolator) bus coupling.

10th step:
Create current conditions such that the polarity of the

CTs including summation circuit (Ig) can be deter-
mined for each feeder.

Remarks:

For checking the polarity, a service feeder current of
at least 0.1/CT normalizing factor is required, e.g. with
net= 1, 10% of the rated current is required and with
net = 0.5, 20% of rated current is required.

If insufficient current is available for the test, then
testing of such feeders must be performed with a
primary test set.

6.6.2 Checking the connections of the circuit-
breaker failure protection initiation in-

puts

Subsequent to chapter 6.6.1, the testspbelew can be
performed:

1st step:
The supervision for the CB failufe pratection initiation

(DA 6201/ZE) must be switchedyoff/and mode of
operation "unbalance” bay#selective (DA 66XX/ZE)
must be selected.

2nd step:
The CB failure pratection for one feeder is initiated.

The differential and stabilizing currents are displayed
under DA 7400/ZE. The differential current must be
equal to the feeder current with CB failure protection
initiation x pormalizing factor. The stabilizing current
should bg the,same before and after the initiation.

This step.iSyrepeated for each feeder.

3rdastep:
Followifg the conclusion of the test, the supervision

forthe)CB failure protection initiation is released
(DA 6201/ZE).

6.6.3 Checking the alarms and trip signals

The circuit-breaker test can be performa@d by current
injection or by a manual trip command,, which gene-
rates a protection trip commang,or aytrip command
via DA 8200/ZE - see chapter 6/2°8:3 or DA 4400/FE
— see chapter 6.4.3).

Before starting the testathe cafresponding feeder has
to be taken out of sepvige. Fallowing this step the cir-
cuit breaker test may be performed.

The test of the al@fm relays and LEDs of the master
unit is supported by the DIGSI software. Energization
and deenergizationyis carried out automatically after
selection of the cerresponding alarm relay number.
Optical'and*aeoustical indicators should be used to
checlkythe alarm relays.

6.6.4 Switching the protection into service

All setting values should be checked again, in case
they were altered during the tests. Switching the mi-
niature circuit breakers of the DC supply OFF and ON
cancels all alarms (including operations alarms) and
the fault record memory of the master unit.

The "ready for operation” LED (green) at the ZE must
be on. The failure indication (red) must be off.

All trip signals can now be switched through. If a test
switch is available, it must be in the “service” positi-
on.

No alarm may be present (on the EAZ1 and EAZ2 mo-
dule) .
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Ji Maintenance

The 7SS52 does not require any special maintenance. All circuits processing measured values and
signals are designed in static technique.

As the protection is almost completely self-monitored, from the measuring inputs through the mea-
suring systems up to the coils of the trip relays, device faults are automatically annunciated. This
yields an enhanced availability of the protection system. Maintenance_tests at short intervals there-
fore become superfluous.

1.1 Maintenance recommendation
Functional tests of the protection system are recom- 2 3Functignal test of the trip circuits per bay unit.
mended in intervals of 5 years. They.are checked using the integrated supplemen-

Before executing tests or maintenance works it has tary function circuit breaker test (refer to chapters
to be ensured that there arises no danger for person- 02.5.3and 6.4.3).

nel and that the tests do not influence station compe- = (13.4'Check the function of the binary inputs in the bay
nents which are in service. units and the master unit. Both states of the bi-
nary inputs are simulated. The reaction of the pro-

The warnings given in chapter 6.5.1 have‘te be : . .
tection to the selected input signal can be analy-

observed! . RO
sed via the LED indications or by means of the
1. Check of all measuring circuits with regarditojthe contents in the operations or fault event memo-
accuracy requirements. For this purpese test'cur- ries.

rents have to be injected into each Bay ufjit, their
magnitude lying in the nominal curentaange (se-
lected between 0.8 and 1.2 Iy)as well, as in the
fault current range (Iigst > G InININ order to avoid
a protection trip, an external fatilt has to be simula-

4. Check the alarm outputs
Apart from the alarm relay M1 in the bay units the
function of KRb5 ("transfer trip”) has to be tested.
This can be achieved by

ted. a) simulating the marshalled function or

When testing with faultsgurfent, attention has to b) if this causes difficulties, then configuration to
be paid to eventual thesmal overloading of the in- the function circuit breaker test is recommen-
put current trapsfogmerss#Currents up to 30 x Iy ded. Then the function can be started by inte-
are permissijble for a‘duration of 10s. After this a grated operation.

cooling dofig pgfiodghould be allowed. After completion of the test, the original confi-

The magnitude @fsthe injected current value is mo- guration has to be re—established.
nitored by means of reading the bay current at the
master unit (DA 7800/ZE). A tolerance of up to 5
% isgermissible.

The functional check of the alarm relays is supported
by software (refer to chapter 6.2.6.2 "6.Test alarm
relays” on page 6 — 24).
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1.2 Fault analysis

Disturbances of digital protection devices are in most
cases caused by component failures. Practical expe-
rience also shows that ambiental conditions (e.qg.
short electromagnetic interference beyond the values
guaranteed by the manufacturer) may in few cases
initiate failure alarm.

Continuous failures in the protection system or its
components are indicated at the master unit by chan-
ging the operations indication from LED green, to the
red LED "failure” and reset of the alarm relay “device
failure”. Additionally the protection system is blocked
in order to avoid overfunction.

The disturbance can be caused by:

1. Failures in the master unit
(Failure or defect in the auxiliary voltage supply,
module failure)

cuit, module failure)

2. Failures in one of the connected bay units (inter-
ruption of power supply, defective measuring

3. Interruption of the communication link to on\
the bay units

(defective transmission or reception modu
terrupted FO link, increased number offtran -
sion errors)

L £
Guided by the various failure causes Natical
analysis has to be carried out. Th erlis herewith
supported by the protection sys jagnostic infor-
mation:

1. Master unit

— operational eve bu@
— fault event buffe
n

— operational gve halled to LEDs (refer to

chapter 6.
— LED indicatio e modules
2. Bay unit
— operational e‘ents marshalled to LEDs (refer to
chapter 6.4.2.4)

O

L 4

7.2.1

Analysis of operati\%
S

The master unit's operational ovide first
hand information about the ¢ a registered de-
vice failure. If operational events®which have been

marshalled to LEDs are faissing, then the operational

event buffer in the r has to be interrogated
(DA7100/ZE). The r gets information about

® auxiliary volt ilure,
® pick-u h rential current supervision,
o .

asured value supervision of the

ction by the cyclic test.

] fax
Detegted failures in the bay unit are indicated with

number in order to locate the failure.

e failure can further be located locally in the
bay."Operational events which support identification
of a failure are e.g.:

® Disturbance of the power supply

® fFailure detection by the measured value supervi-
sion.
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7.2.2 Checking the auxiliary voltage supply
The alarm of auxiliary voltage failure in the protection
device can be caused by a device failure as well as by
disturbances in the external wiring. It should be
checked whether

® auxiliary voltage can be measured with adaquate
magnitude and correct polarity,

e the ON/OFF switch for the integrated converter on
the front plate of the FE or behind the front plate
of the ZE is in ON position,

® the modules are correctly fitted and locked and

e the fuses in the power supply section of the FE
(module SAF) or ZE (module SV) have not blown.

The explanation of the LED indication of the power
supply module in the master unit is given in chapter
7.2.4.

7.2.3 Replacement of fuses

The power supply modules SV in the masterunitand
SAF in the bay units are protected against §hart=eir-
cuit by fine—wire fuses.

For checking or replacement of these fuses, jthe
units’ front plates has to be opened, afier 16osening
the fixing screws.

The SV is located at the extremetight tMounting place
in the subrack of the ZE (refgr to £ig™2.2). This module
can be withdrawn from the Subragk after switching
off the auxiliary voltage ahdilloosening the module
lock).

The module SAFof the'hay unit (refer to Fig 2.3) can
be withdrawngrom¢the casing after removing the
front ribbon cables

For easy removal of the modules the extraction tool,
which is part of the delivery, may be used.

Attention

Electrostatic discharges¥across the modu-
les’ connectorg!phinted conductors and
connection pins have'to be avoided by
previously ¢emtacting earthed metal parts.

A\

Note

Eveén after disconnection of the power
Supply or removal of modules dangerous
voltages may be present in the device
(capacitor storage)!

The, withdrawn modules shall be placed vertically on
the laboratory table. The use of a conductive surface
(elg. EMC—mat) is recommended for the modules in
order to avoid electromagnetic discharging via compo-
nents.

The location of the fuse element can be seen in Fig
7.1 and 7.2.

After checking the fine—wire fuses, the module is in-
serted into the casing. Care must be taken that the
module is fixed correctly and firmly contacted with
the rear—side plug connector.

Then the removed electrical connections have to be
re—established and the front cover closed. Please

note that the switch for the power supply SV in the
master unit is not accessible with closed front plate.

The device is switched ON. If the auxiliary voltage
failure continues to be indicated, then there must be
a failure or short—circuit in the internal power supply.
The power supply module should be sent to the fac-
tory.
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/ /
ON/OFF switch \
J/

front view

O

Module
SAF

—

= L]

%0
o
o
&
b

N

Lo =T LT =T
ON/OFF switch e: version G (5 x 20 mm),
edium slow, 2 A, 250 V
Figure 7.1 Location of the fine-wire fuse in the po up) odule SAF of the bay unit

L 4 \

] The following es are used as input fuses:
Fuse, ion x 20 mm), slow

i . 6MA1890-1AC13: 8A;

250V

125V: 6MA1890-1AC14:; 47250V Plug connector
220/250 V- 6MA1890-1AC15: 2A; 250 V
Q]
—
O 115" 230V \ O
Bottom side
Input fuse

Location of the fine-wire fuse in the power supply module SV of the master unit
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7.2.4 Check of the LEDs on the modules

The modules ZPS-SBK, ZPS-BSZ, ZPS-SK and SV
are equipped with LED indications which are visible
after opening the front plate of the master unit.

A

Warning

tions have to be obeyed.

tions and follow these.

5 LEDs are located vertically on the modules ZPS.
The functions of their indiactions are described below.

1. ZPS-SBK
Table 7.1 ZPS-SBK
LED |RED |GRN |YELLT |YELL2 | YELLS3 | Status
status | H1 H1 H2 H3 H4
1 - X - + ® Normal operation,status
2 X + Failure status{diagn@sis by
means of falt buffer re
quired)

Detected system failures cause reset of thegorotec-
tion device. If such a failure cannot’be eliminated by a
restart, a second restart is attempt@d. ‘After three un-
successful restart attempts thg protection is automa-
tically taken out of service and the,failtire is indicated
by the alarm relay "device failure’s,

This is indicated on the ZPS—SBK#by flashing of the
3rd yellow LED (H4). The cause for the failure which
blocked the protection isifead from the fault buffer.

Depressing keys “F2" and 1" indicates at the LC-
display the latesty$tatus’information in the fault record
buffer. When commuhicating via the software DIGSI,
the contents of the fault record buffer are directly dis-
played after depressing the protection device. The
further dnalysis is described in chapter 7.2.5.

For testing and commissioning, the ruling safety regulations farfworking in high-voltage installa-

The following test steps are performed partly in the presencelofidangerous voltages. They must
only be executed by qualified personnel, who are familiagwith the safety regulations and precau-

2. LPS-BSZ
Table 7.2 /PS-BSZ
LED “PRED |GRN |[YELL1 |YELL2 | YELL3 | Status
status | H1 H1 H2 H3 H4
1 - X - + - Normal operation status
2 X + Failure status
3 X - X - - Start-up not completed
succesfully (diagnosis by
means of fault buffer re-
quired)
3. ZPS-SK
Table 7.3 ZPS-SK
LED |RED [GRN |YELLT |YELL2 | YELL3 | Status
status | H1 H1 H2 H3 H4
5 - X - - - Fault-free cyclic process
Failure of one bay unit or
6 X + - - + one channel
Failure of the SK module
7 X - - - +
X bright
- dark
+ flashing
® dim

Fault—free processing is indicated by the green LED.
In the event of a module failure, the red LED lights
up. In the event of failure of a configured bay, but nor-
mal function of the module, additionally the green
LED flashes.

Depressing the pushbutton S5 which is located under
the LEDs, causes a module reset with the ZPS-BSZ
and ZPS-SK. Depressing the pushbutton on the ZPS—
SBK causes a system reset, the ZE is started up. In
addition the setting parameters related to the bay
units are updated without restart
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Table 7.4 Power supply module of the master unit

LED designation Colour Function

+5V GREEN | Auxiliary voltage for supply of the processor boards and for the alarm relay, " deviceffailure”
+15V GREEN | Auxiliary voltage not used for the master unit

=15V GREEN | Auxiliary voltage exclusively for contrast control of the LC display

+15V GREEN | Alarm relay voltage

=15V GREEN | Auxiliary voltage not used for the master unit

+24V GREEN | Alarm relay voltage

LED ON means that the corresponding auxiliary vol-
tage is available.

If the LED indication fails completely, then the auxi-
liary voltage supply must be checked (chapter 7.2.2)

7.25 Fault indication and analysis of the fault

buffer

System faults are recorded in a fault record buffer for
posterior analysis and in most cases indicated directly.
at the 4-line LC—display (plain text).

Fault BU No 04

no reception

Bay 04 o.service
exit Monitor <ESC>

— go on

No. of cards wrong
act: 05 must: 06
Error Buffer <F2>
exit Monitor <ESCS

Read-out of the faultrecofd buffer contents can only
be executed from the “@onitor function”. This func-
tion is entered by a triple system reset or by entering
the specific passward "321".

The fault buffer contains only information in the hexa-
decimal format.

The detailédimeaning of the displayed information can
bednterpreted only by the manufacturer’s specialists.
Therefore in the event of detected disturbances the
manUfacturer should be contacted.

or the fine—wire fusg haste be replaced (chapter
7.2.3). Defective powenrsupplies must be replaced.

The displayeharacterizes a more detailed specifica-
tion of the,failure (eventually indication of the faulty
processor board or bay unit) and an operating instruc-
tionie.g”faulty bay unit can be taken out of service, if
the failtire cannot be eliminated immediately).

Display in case of auxiliary voltage failure of bay unit
no 4

Display in case of missing ZPS-SK-no 2
(e.g. with 9 existing bays)

The status events in the fault buffer can be read out
either by using the integrated keypad of the master
unit or supported by the communication program
DIGSI ("emulation keypad”).
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After entering the password "321", followed by the
"ENTER"”—key, start of the monitor—function is confir-
med after depressing key “"F2”. Depressing key "1”

02.00 0000 0000 0000
00 000000000

Operation via DIGSI displays all 20 status events on
the screen after entering the key sequence XFO.

Meaning of the display:

aa.bb cccc dddd eeee
ff 999999999

a b c d e f g
SNR FNR TNR FI1  FI2 FI3 RELZ

The first event which will be read out, is the gnost
recent system event. In most cases this is the‘infor-
mation that the protection has attempted th€%hird
restart. The cause for this event can be fodndiinjthe
following events which are read out.

These events were written previolsly as,can be seen
from the relative time tag.

Leaving the fault buffer is possildle bypthe combination
of keys "CTRL + Z" in DIGSI (“emulation keypad") or
on the keypad itself by deprgssingythe "ESC"—key
twice.

In most cases, disturbancgs dccuring out of an opera-
tional situation, can b&eliminated by replacing modu-
les.

starts read out of the fault buffer. Consecutjve de-
pressing of key “1" indicates always the next of the
up to 20 status events.

Display

SNR Nuraber of the status event
FNR ype of failure

TNR Task number

FI1 Failure information 1

FI2 Failure information 2

FI3 Failure information 3

RELZ Relative time in milliseconds

Table 7.5 shows a list of some typical status events
from the fault buffer, which help the operation per-
sonnel in locating the fault cause.

If the fault cannot be clearly identified, then the con-
tents of the fault buffer should be sent to the manu-
facturer. After saving the status events, a new restart
may be attempted by switching OFF and ON the ma-
ster unit. This cancels all information in the fault buf-
fer. (The no-voltage status should last >30 s in order
to guarantee erasure of the fault record buffer con-
tents.)
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Table 7.5 Status events
Cons. | FNR TNR FI1 F12 FI3 | Description of fault (countermeasures) plain
no (HEX) | (HEX) text in-
dication
1. 03 1 slave module (ZPS-BSZ or ZPS-SK) cannot be addreésed yes
(substitution of module recommended)
2. 04 102 1 More than one ZPS module with identical coding
600 (change jumper allocation or states of the switehes (rgfer to chapter yes
5.2.5)
3. 07 1 100 1 Overflow of the event buffer
(events are lost!)
4. oD 601 1000 0 1 More than 24 sectionalizers configuted
1001 0 1 T-TRIP-REP (DA 6208/ZE) > T<SV.S (DA#6204/ZE)
5. OF 600 0oC 1 Protection system failure afiter threée unsuccessful restart attempts
10 (Analysis of the following bufierevents)
6. OF 600 0 1 Failure on the ZPS-SBK medulereplace module)
(0]D)
0E
OF
20
21
22
7. OF 600 XXYY 1 Module, failure detected (requires replacement)
13 10D 0 1 The affected madule is marked by FI1:
YY =¢902; ZRS-BSZ1
08;1%ZPS-BSZ2
04;/ZPS-BSZ3
05, ZPS-SK1
: etc
0A ZPS-SK6
8. OF 601 1002 Error in the station configuration
1004 (Check the configured number of bays and isolators; check number and
1007 location of the bus couplers and sectionalizers; verify sequence of confi-
1008 guration (bus coupler before outgoing feeder before sectionalizer)
602 | 1004 1
2
3
4
9. 13 200 0] 0 1 Module ZPS-SBK defective (replace module) yes
10. 15 10E 2 equivalent to fault no 3
3 (verify number of configured outgoing feeders, bus sections and bus yes
4 coupler sections)
11. 15 200 0 2 ZPS-BSZ1 defective (replace module)
600 2 3 ZPS-BSZ2 defective (replace module) yes
3 4 ZPS-BSZ3 defective (replace module)
12. 16 200 0 1 ZPS-SBK defective (replace module)
600 1 2 ZPS-BSZ1 defective (replace module) s
3 | ZPS-BSZ2 defective (replace module) ¥
4 ZPS-BSZ3 defective (replace module)
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Cons. | FNR TNR FI1 FI2 FI3 | Description of fault (countermeasures) plain
no (HEX) | (HEX) text in-
dication
13. 16 2200 | xxyy 1 ZPS/FE defective (substitution of module/FE)
2220 The affected module is marked by FI1:
2235
2236 02 ZPS-BSZ1
2239 03 ZPS-BSZ2
223A 04 ZPS-BSZ3
6200 05 ZPS-SK1
6235 . yes
6236 :
6239 OA ZPS-SK6
623A 101 FET
148 FE 48
14. 19 600 Auxiliary voltage failtig deteeted
201 XXYY | zzvv Failure detected byicyclictest routine xx ZPS-BSZ-No
yy Bay-No
zz Testresult
Test regdlts Meaning
(Z2)
FO; F5 missing release from ZPS-BSZ1 failure on ZPS-BSZ 1
F2,E6 missing TRIP from ZPS-BSZ2  failure on ZPS-BSZ 2
F3; F7 missing TRIP from ZPS-BSZ3 failure on ZPS-BSZ 3
B4 Ei FF no check-back signal from ZPS-SK-modules
15. 1A 102 0 0 1 ZPS-SBK defective (replace module)
600 1 2 ZRS-BSZ1 defective (replace module) os
123 3 ZPS-BSZ2 defective (replace module) Y
4 ZPS-BSZ3 defective (replace module)
16. 1D 102 1 5 V auxiliary voltage failure for ZPS modules detected
600
17. 1F 600 XXyy | fzzvv 1 The number of the modules fitted in the master unit (xxyy) differs from
the configured station design (zzvv). (requires verification of the configu-
ration; eventually also verification of the coding of the modules accor-
ding to chapter 5.2.5.) os
If the programmed configuration data are unknown, then the data must Y
be programmed by means of an "initial start-up” (system boot).
If configuration data and design match, then the first module indicated
to be missing must be replaced.
18. 20 0005 | Failure on a ZPS-SK module (module replacement)
. FI3 indicates the number of the affected module
5 Hex 2 ZPS-SK1; 0 A Hex 2 ZPS-SK6 yes
000A
19. 21 00xx | Failure of a bay unit communication
Causes may lie in a defective LMZ module, in a defective FO cable,
in a defective bay unit or a defective connection plug. The affected yes
transmission channel is marked by FI3: 64Hex + Chan. No. Hex. f.i.
Channel 12 (100 + 1) Dec 2 64 Hex + 1
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Note to Table 7.5:

The information fields not occupied in the table are of
minor importance for fault analysis or can only be in-
terpreted by the manufacturer.

7.2.6 Analysis of failures in the communica-

tion ZE-FE

Following components of the protection participate in
the protection—internal fast data transmission:

Plug connector

r-— - — — - T r— -

| ZE \ \ FE |
| | | |
o zes- | ‘ | |
L lse HE L/Mz | e
| | | |
\ | \ |
| | | u
} sV } } sV %
L ] L__ _ &9 _

Converter electr./opt.
for 8 channels

Figure 7.3 Components for data transmission

Start-up of the master unit can be,completed suc-
cessfully only if the data links t@ all cenfigured bay
units can be established withoutifailures.

If only one FE fails, then the pfotgction system is
blocked and a failuregalarfm isigefnerated.

In the event of failéd start—up; indicated by the red
LED "failure”, the'faulty ddta link has to be located.

The protection system may continue in service after
the faulty bay was taken out of service. Configuration
"bay out of serviceécan be done by DA 64xx/ZE.

During the cammissioning period or if failures were
detected,‘théxdata transmission links have to be te-
sted individually. For this procedure a station configu-
ratien With less bays (e.g. 4) is initially selected.

For this purpose, the 5th bay is configured "nen-exi-
stent” by parameter DA 0503/ZE. If start—up is com-
pleted correctly after switching on thegfaster unit,
then further bays can be configiked as_“existent”,
until the original configuration af,thesstation is re-
ached.

It should be noted that thefirstay configured as
"non-existent” defineshe design of the station.

Failures in data transmission can be located by a spe-
cific test run.

a) Test run of thie ZRS-SK

The FO'ednnedction of the concerned channel is
linked by afibke—optical cable from transmitter to
receivermlest run can be set by fitting a jumper at
loagtioniX34 on the ZPS-SK.

The paraimeter “cyclic protection test” DA
6311/ZE must be switched off for the test run.

Therred LED H1 flashes and thus indicates the
test run. The configured bays are checked.

At least one channel must be faulty, if the green
LED H1 (refer to Fig 5.5) flashes. Then the yellow
LEDs indicate the channel with the highest num-
ber, which is faulty.

Table 7.6 ZPS-SK
RED |GRN |YELL1 |YELL2 | YELL3 | Status
H1 H1 H2 H3 H4
Test run ZPS-SK

X + - - - Failure in channel 1
X + - - X Failure in channel 2
X * . X - Failure in channel 3
X i - X X Failure in channel 4
X + X - - Failure in channel 5
X + X - X Failure in channel 6
X + X X - Failure in channel 7
X + X X X Failure in channel 8

7-10
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FO—con-
nection

\9 FO

Master unit :% j
T B

71

+ + +
o+ + O

Supplementary interface

Figure 7.4 Connection of the interface points for
the test run

Connection of the two FO-terminals allows to
check the transmission channel for interrupti
(for max. FO—cable lengths of 700m

).
A FO-coupler (part of the delivery) is usegto -
nect the FSMA plugs.
After finishing the test, the jumper mu o-
t_

ved and the cyclic protection test m
ched on again.
L

b) Test run of the bay unit \
If the test described in a) &Jhc essfully,
then it is very likely that a\:‘% e bay unit
caused the channel distu ce.
Fitting jumper no 5 on odule activates a
test function (refer t 5). The jumper is deli-

vered together Wi ster unit.

The supplemientagy interface at the bay unit (refer
to Fig 2.5 ) simulates the master unit for
the test run.

To run the test, the transmitter of the interface to
the master ugit is connected to the receiver of the
supplementary interface and the receiver of the

in to the master unit is connected to the
a r of the supplementary interface by a FO
a O cables are delivered together with the
ster unit).

O

In the event of a transmission error in (pntrol or
alarm direction, the alarm “Fail.com CU"
FNo190/FE is issued. This alar n be allocated
to an LED. After about 0. rviee without fai-
lure, the alarm is cancel

87654321

FEEBEREE

unction “service without master unit”
jumper to location 5

7.5 Location of jumpers on the module PFE of the

S

bay unit

Cartup can be completed successfully even with a

failed bay (FE or FO-link defective).

To achieve this, the faulty bay must be taken out of
service. This is done by parameterizing
(DA 64XY/ZE).

The corresponding bay must be excluded from the
protection zone by “isolating”.

The protection system allows service of the fault-free
bays until the defective bay unit or FO-cable is repla-
ced.
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8 Repair

It is recommended to refrain strictly from repairing units or modules, because they eefitain espe-
cially selected components, which must be handled according to the regulatiéfis, fokelectrostatic
endangered devices (EED). In the first place, special techniques are required for working with the
printed circuit boards, so that the flow—soldered boards and sensitive compenents are not damaged.

Therefore, if a defect cannot be eliminated by the operations described ifa¢hapter 7, then it is re-
commended to send the complete unit or defective module back tofthe“manufacturer.

Suitable transportation packing has to be used. Mechanical impaetyprotection according to IEC
255-21-1 class 2 and IEC 255-21-2 class 1 must be ensured.

In case it is unavoidable to replace single modules, then the EEB=regulations have to be followed
(handling of electrostatic endangered devices).

A Warning

Even after switching off the adxiliagy voltage or withdrawing the module, dangerous vol-
tages may be present (capaditor Sterage)!

A Attention

Electrostatic disefiarges via the components, printed conductors and connection pins
must under allgircimstances be avoided by previous contact with earthed metal parts.
This applies inithe same way for replacing components in sockets, such as EPROMs or
EEPROMsgSuitable electrostatic protecting packing has to be used for mailing.

Modules fitteddn the'unit are not endangered.

After replacement of devices or modules, complete parameterizing is required. Details are given in
chapter 6.
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9 Storage S

The devices should be stored in dry and clean rooms. For storage of devices N@spare modu-
les the applicable temperature range is —=25 °C to +70 °C (refer to chapter 3 chmical data).

The relative humidity must not cause condensation or ice.

It is recommended to limit the temperature range for storage to valuesdet n+10 °C and
+35 °C in order to avoid early ageing of the electrolytic capacitors in er supplies.

s t0 auxiliary voltage, so that
e procedure should be follo-
tions (tropical), this pre—heats

Furthermore it is recommended to connect the devices every two
the electrolytic capacitors in the power supplies are formatted.
wed before installing these devices. In case of extreme clifati

the device and avoids condensation.

>
R
.Q(b
<
O
&

L 4
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A.1  Appendix

A1

7000 READOUT  ANNUNCIATIONS ?

7100 ANNUNC: Operational ?

7101 COMt= 13 Setting

7102 GO t= 13 out of serv. :A04
7103 COMt= 13 Setting

7104 COMt= O0VOLTAGE FAIL
7105 t= 0 Annunc Buf empty

7106 t= 0 Annunc Buf empty

7107 t= 0 Annunc Buf empty

7138 t= 0 Annunc Buf empty

7139 t= 0 Annunc Buf empty

7140 t= 0 Annunc Buf empty

7200 ANNUNC: Fault indicaty?

7201 COMt= 10 TrpBZO¥=" 1
7202 COMt= 10 Transf. Tsip:A05
7203 COMt= 2 VOLFAGE FAIL
7204 t= 0 AnauncBaf empty
7205 t= 0 AnnuneBuffempty
7298 _t= O04Annunc Buf empty
7299 %= 0 Annunc Buf empty
Note:

dhe bays or sectionalizers are allocated to the preferred BZ/CS sec-
tions®

Ty Only the configured bays are listed
(max. 48: DA 7301 to 7348/ZE)

Event records — Block 71 to 76 and 78/ZE — Examples

7300 . ANNUNG: ‘Isolator replic ?

7301 Bay #19=0mBZ1 1)
7302 Bay 20 =onBZ2

7303 BayW%,. 3w=not connected

7304 _Bayy, "4 =out of service

73053Baya) 5 =on BZ2

=not connected
=not connected
=not connected
=not connected
=not connected
=not connected 2)
=not connected
=not connected
=not connected

7344 Bay 44
7345 Bay 45
7346 Bay 46
7347 Bay 47
7348 Bay 48
7349 Sect. isol.
7350 Sect. isol.
7351 Sect. isol.
7352 Sect. isol.

=not connected
=not connected
=not connected
=not connected

7369 Sect. isol.
7370 Sect. isol.
7371 Sect. isol.
7372 Sect. isol.

2) Listed are the isolators of bay types "bus—coupler” or "feeder”,
which are configured as sectionalizers and the sectionalizers of
bays which are configured as type "sectionalizer” (max. 24: DA
7349 to 7372/ZE).

For listing, the bays are scrolled through for sectionalizers, whe-
reby the bays are counted forward, beginning with bay no 1/
isolator 1.
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7400 ANNUNC: DI/ST curr CZ ?

7401
7402
7403
7404
7405
7406

Id
Is
Id
Is
Id
Is

CkzL1= 0 %l/Ino
CkzL1= 0 %l/Ino
CkzL2= 0 %l/Ino
CkzL2= 0 %l/Ino
CkzL3= 0 %l/Ino
CkzL3= 0 %l/Ino

7500 ANNUNC: DI/ST curr BSZ2 ?

7501
7502
7503
7504
7505
7506

7567
7568
7569
7570
7571
7572

w

Id BZ01L1-2= 0 % l/Ino
Is BZ01L1-2= 0 % l/Ino
Id BZ01L2-2= 0 % l/Ino
Is BZ01L2-2= 0 % l/Ino
Id BZ01L3-2= 0 % l/Ino
IsBZ01L3-2= 0 % l/Ino
Id BZ12L1-2= 0 % l/Ino
IsBZ12L1-2= 0 % l/Ino
Id BZ12L2-2= 0 % l/Ino
IsBZ12L2-2= 0
Id Bz12L3-2= 0

0

Is BZ12L3-2 =

ed nominal current, related to base current transformer

nt transformer with highest transformation ratio)

3)
3)
3)
3)
3)
3)

% 1/Ino
% I/Ino
% 1/Ino ’\ 3)

Annunciation phase-selective in the sequence: L1, L2, L3

7600 ANNUNC: DI/ST curr BSZ3 ? S

7601 |d BZ01L1-3= O
7602 1s BZ01L1-3= O
7603 I|d BZz01L2-3= O
7604 1s BZ01L2-3= O
7605 I|d BZ01L3-3= O
7606 I1s BZ01L3-3= O

7667 I|d B

7668 Is BZ

7669

Z121.3-3

7670y
767
7672\ 1s 2L3-3

0
0
0
0
0
0

% I/Ino

% /1
%
9
%

N

% I/Ino
% I/Ino
% I/Ino
% I/Ino
% 1/Ino
% I/Ino

7800 ANNUNC: | Bay ? (Input J)

| Bay No ?

| Bay No04 =310 0 0% I/IN 4)

(Input 4)

=4 (Input E)

3)
% |/\ 3)
3)
n
|

3)
3
3)
3)
3)
3)
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A.1.2 Available operational and fault events s

Explanations for the following event list of the master unit (see table A.9.1):

1)

2)

3)

4)

5)

BAY
Axx

Bl

OE
BSZ
FE
FNo
I-SUM
C

C/G
LED
L1, L2, L3
CB

Lz

M

MW
ISOL flt
FE
FLT-No
SM
SM-No
BZ01.,12
CBF
ISAi

Events can not be marshalled (rel./LED-allocation not possible) &

0/1 depending on setting DA 6302/ZE

0/1 depending on setting DA 6307/ZE 0
0/1 depending on setting DA 6308/ZE

0/1 depending on setting DA 6312/ZE Q
Bay number @

Bay number 01 to 48

Binary input

Operational event \

ZPS-BSZ-module K

Bay unit

Function No @
Summation current

Coming-event \
Coming/going—event

Light emitting diode @

Phases /'S O

Circuit breaker \

Isolator run ti%

LED indicatiopfis's
Measured va

[solator 1@
F N

a u er

"memorized”

Gr arm (designates the allocation of the single alarm to the corresponding group alarm)
Group alarm No

BUisbar zone 01 ... 12

Circuit breaker failure protection

Isolatori (i=1to 5)

Fault-no in short text
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Table A.9.1 Alarms from the master unit for PC, LC display and binary inputs and outputs S
FNo Event | Logical function Short text SM-No R% Alarm
buffer (text on LC display) L haracte-
0. ristic
0 OE Failure with protection blocking Err. PROT BLOCK - C/G
1 OE Failure without protection blocking Err. PROT ACTIVE - M C/G
2
3 OE System initialise REBOOT 1) C
4 OE Reset of system processors DEVICE RESTART 1) C
5 OE Voltage failure VOLTAGE FAIL - 1) C
6 OE Reset after configuration RESTART AFT CONF - 1) C
7 OE Settings being set Setting - 1) C/G
8 OE Configuration being set Configuration - 1) C/G
9 OE Fault: CBF-BI L1 time exceeded or BF Bl err:L1: - 12, M| C/G+BN
Fault: CBF-BI release outside time
window
10 OE Fault: CBF-BI L2 time exceeded or BF BI err:l_% - 12, M| C/G+BN
Fault: CBF-BI release outside time
window
11 OE Fault: CBF-BI L3 time exceeded or er XY - 12, M| C/G+BN
Fault: CBF-BI release outside time
window
12 OE Fault: CBF-BI release M BIN MON T - 12, M C/G
time exceeded
13 OE LED-reset D-reset - - C
14 FE Missing TRIP-command rele no TripReleas:BXY - 30, M C+BN
15 OE Bay out of service S out of serv..BXY - 11 C/G+BN
16 FE Trip command for bus TRP BZ01 L1= zzz 30 17, M| C+FN
17 FE Trip command for b n TRP BZ02 L1= zzz 30 18, M| C+FN
18 FE Trip command forfbus 3 L1 TRP BZ03 L1= zzz 30 19, M| C+FN
19 FE Trip command forbus e 04 L1 TRP BZ04 L1= zzz 30 20, M| C+FN
20 FE Trip comma us zone 05 L1 TRP BZ05 L1= zzz 30 21, M| C+FN
21 FE Trip co a ordus zone 06 L1 TRP BZ06 L1= zzz 30 22, M C+FN
22 FE i &or bus zone 07 L1 TRP BZ07 L1=zzz 30 23, M C+FN
23 FE for bus zone 08 L1 TRP BZ08 L1= zzz 30 24, M C+FN
24 FE Trip nd for bus zone 09 L1 TRP BZ09 L1= zzz 30 25, M| C+FN
25 FE Trip command for bus zone 10 L1 TRP BZ10 L1=zzz 30 26, M| C+FN
26 FE Trip command for bus zone 11 L1 TRP BZ11 L1= zzz 30 27, M| C+FN
27 F Trip’command for bus zone 12 L1 TRP BZ12 L1= zzz 30 28, M| C+FN
28 E Trip Repetition L1 Trip Rep.L1:BXY - 14, M| C+ BN
29 Breaker failure/transfer trip transf Trp:BXY - 15, M| C+ BN
30 Trip Group alarm "fast trip-command” | no alarm text - 16, M
A-4
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FNo Event | Logical function Short text SM-No 4Alarm
buffer (text on LC display) characte-
ristic

32 FE Trip command for bus zone 01 L2 TRP BZ01 L2= zzz 30 C+FN
33 FE Trip command for bus zone 02 L2 TRP BZ02 L2= zzz 30 M| C+FN
34 FE Trip command for bus zone 03 L2 TRP BZ03 L2= zzz 3 M| C+FN
35 FE Trip command for bus zone 04 L2 TRP BZ04 L2= zzz M| C+FN
36 FE Trip command for bus zone 05 L2 TRP BZ05 L2= zzz 30 21, M| C+FN
37 FE Trip command for bus zone 06 L2 TRP BZ06 L2= zzz 22, M| C+FN
38 FE Trip command for bus zone 07 L2 TRP BZ07 L2= zzz 0 23, M| C+FN
39 FE Trip command for bus zone 08 L2 TRP BZ08 L2= zzz 30 24, M| C+FN
40 FE Trip command for bus zone 09 L2 TRP BZ09 L2= 30 25, M| C+FN
41 FE Trip command for bus zone 10 L2 30 26, M| C+FN
42 FE Trip command for bus zone 11 L2 TRP BZ11 30 27, M| C+FN
43 FE Trip command for bus zone 12 L2 TRP BZ 30 28, M| C+FN
44 FE Trip repetition L2 i - 14, M| C+ BN
45

46

47

48 FE Trip command for bus zone 01 L3 RP BZ01 L3= zzz 30 17, M| C+FN
49 FE Trip command for bus zone 02 L P BZ02 L3= zzz 30 18, M| C+FN
50 FE Trip command for bus zone 03 TRP BZ03 L3= zzz 30 19, M| C+FN
51 FE Trip command for bus zone 0 TRP BZ04 L3= zzz 30 20, M| C+FN
52 FE Trip command for bus zo L TRP BZ05 L3= zzz 30 21, M| C+FN
53 FE Trip command for bys zo 6 TRP BZ06 L3= zzz 30 22, M| C+FN
54 FE Trip command for b N 3 TRP BZ07 L3= zzz 30 23, M| C+FN
55 FE Trip command ne 08 L3 TRP BZ08 L3= zzz 30 24, M| C+FN
56 FE Trip command 1& e 09 L3 TRP BZ09 L3= zzz 30 25, M| C+FN
57 FE Trip command for zone 10 L3 TRP BZ10 L3= zzz 30 26, M| C+FN
58 FE Trip com szone 11 L3 TRP BZ11 L3= zzz 30 27, M| C+FN
59 FE Trip con@r bus zone 12 L3 TRP BZ12 L3= zzz 30 28, M| C+FN
60 FE ip repe Trip Rep.L3:BXY - 14, M| C+ BN
61

62

63

L 4
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O

FNo Event | Logical function Short text SM-No Alagm
buffer (text on LC display) characte-
ristic
64 OE Isolator 1 position CLOSED Isol1 ON: BXY - C+ BN
65 OE Isolator 1 position OPEN Isol1 OFF: BXY - C+ BN
66 OE Isolator 1 status fault: Isol1 Flt pla: BXY 84 C+ BN
67 OE Isolator 1 fault: run time Isol1 Flt run: BXY 8 C + BN
68 OE Isolator 2 position CLOSED [sol2 ON: BXY 1) C+ BN
69 OE Isolator 2 position OPEN Isol2 OFF: BXY 1) C+ BN
70 OE Isolator 2 status fault: Isol2 Flt pla: BXY 1) C+ BN
71 OE Isolator 2 fault: run time Isol2 Flt run: BXY 1) C+ BN
72 OE Isolator 3 position CLOSED Isol3 ON: BXY 1) C+ BN
73 OE Isolator 3 position OPEN Isol3 OFF: BXY 1) C+ BN
74 OE Isolator 3 status fault: Isol3 Flt pla: 84 1) C+ BN
75 OE Isolator 3 fault: run time Isol3 Flt run 85 1) C+ BN
76 OE Isolator 4 position CLOSED Isol4 ON: B - 1) C+ BN
77 OE Isolator 4 position OPEN Isol4 OFF:‘BXY - 1) C+ BN
78 OE Isolator 4 status fault: Isol4 F 84 1) C+ BN
79 OE Isolator 4 fault: run time Isold n: BXY 85 1) C+ BN
80 OE Isolator 5: position CLOSED ON: BXY - 1) C+ BN
81 OE Isolator 5: position OPEN Isols,OFF: BXY - 1) C+ BN
82 OE Isolator 5: status fault: Flt pla: BXY 84 1) C+ BN
83 OE Isolator 5: fault: run time 0I5 Flt run: BXY 85 1) C+ BN
84 OE Isol. status flt: both on (com. ) no alarm text 01 2|86 M
85 OE Isol. status flt: run time Qom% no alarm text 01 2|86 M
86 OE Auxiliary voltage not pre \ Bay DC fail:BXY 0/1 2| 7, M| C/G+BN
87 OE Circuit breaker faul CB fail:BXY - 8, M| C/G+BN
88 OE Freeze fault reoord\ flt rec freezed - 1) C/G
89 OE Block fault recor flt rec blocked - 13, M C/G
90
AN
92 OE Diff.curr, zonel SM no alarm text 01 3|3 M
93 OE iff. en perv: Check zone L1 Diff. sup CKZ L1 01 4| 4 M C/G
94 OE —eurrent®superv: Check zone L2 Diff. sup CKZ L2 01 4|4 M C/G
95 OE Diff. t-superv: Check zone L3 Diff. sup CKZ L3 01 4|4 M C/G
L 4
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buffer (text on LC display) characte-
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96 OE Diff.curr. superv.bus z. 01 L1 on BSZ2 | Id—sup BZ01 L1 -2 92 C/G
97 OE Diff.curr. superv.bus z. 02 L1 on BSZ2 | ld-sup BZ02 L1 -2 9 M C/G
98 OE Diff.curr. superv.bus z. 03 L1 on BSZ2 | ld—sup BZ03 L1 -2 9 M C/G
99 OE Diff.curr. superv.bus z. 04 L1 on BSZ2 | ld—sup BZ04 L1 -2 M C/G
100 OE Diff.curr. superv.bus z. 05 L1 on BSZ2 | Id-sup BZ05 L1 -2 92 M C/G
101 OE Diff.curr. superv.bus z. 06 L1 on BSZ2 | Id-sup BZ06 L1 -2 M C/G
102 OE Diff.curr. superv.bus z. 07 L1 on BSZ2 | Id—sup BZ07 L1 -2 2 M C/G
103 OE Diff.curr. superv.bus z. 08 L1 on BSZ2 | ld-sup BZ08 L1 -2 92 M C/G
104 OE Diff.curr. superv.bus z. 09 L1 on BSZ2 | ld-sup BZ09 L 92 M C/G
105 OE Diff.curr. superv.bus z. 10 L1 on BSZ2 | ld—sup BZ10 L1 92 M C/G
106 OE Diff.curr. superv.bus z. 11 L1 on BSZ2 | Id-sup B 92 M C/G
107 OE Diff.curr. superv.bus z. 12 L1 on BSZ2 | Id-sup BZ1 — 92 M C/G
108 K
109 \
110
111
112 OE Diff.curr. superv.bus z. 01 L2 on B d-sup BZ01 L2 -2 92 M C/G
113 OE Diff.curr. superv.bus z. 02 L2 on —sup BZ02 L2 -2 92 M C/G
114 OE Diff.curr. superv.bus z. 03 L2 o |d-sup BZ03 L2 -2 92 M C/G
115 OE Diff.curr. superv.bus z. 04 L2 |d—sup BZ04 L2 -2 92 M C/G
116 OE Diff.curr. superv.bus z. 05 n |d-sup BZ05 L2 -2 92 M C/G
117 OE Diff.curr. superv.bus@. 06'2 on BSZ2 | Id—sup BZ06 L2 -2 92 M C/G
118 OE Diff.curr. superv.bus Non BSZ2 | Id-sup BZ07 L2 -2 92 M C/G
119 OE Diff.curr. super 8 L2 on BSZ2 | ld-sup BZ08 L2 -2 92 M C/G
120 OE Diff.curr. superv. . 2 on BSZ2 | Id-sup BZ09 L2 -2 92 M C/G
121 OE Diff.curr. supgrv.busyz. 10 L2 on BSZ2 | Id—sup BZ10 L2 -2 92 M C/G
122 OE Diff.curr. s .11 L20onBSZ2 | Id-sup BZ11 L2 -2 92 M C/G
123 OE Diff.cur busz. 12 L2 on BSZ2 | Id-sup BZ12 L2 -2 92 M C/G
124
125
126
127
L 4
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FNo Event | Logical function Short text SM-No Alagm
buffer (text on LC display) characte-
ristic
128 OE Diff.curr. superv.bus z. 01 L3 on BSZ2 | Id-sup BZ01 L3 -2 92
129 OE Diff.curr. superv.bus z. 02 L3 on BSZ2 | |d-sup BZ02 L3 -2 92
130 OE Diff.curr. superv.bus z. 03 L3 on BSZ2 | Id—sup BZ03 L3 -2 92 M
131 OE Diff.curr. superv.bus z. 04 L3 on BSZ2 | Id-sup BZ04 L3 -2 9 M
132 OE Diff.curr. superv.bus z. 05 L3 on BSZ2 | Id-sup BZ05 L3 -2 M C/G
133 OE Diff.curr. superv.bus z. 06 L3 on BSZ2 | Id-sup BZ06 L3 -2 M C/G
134 OE Diff.curr. superv.bus z. 07 L3 on BSZ2 | Id-sup BZ07 L3 -2 9 M C/G
135 OE Diff.curr. superv.bus z. 08 L3 on BSZ2 | |d—sup BZ08 L3 -2 2 M C/G
136 OE Diff.curr. superv.bus z. 09 L3 on BSZ2 | Id—sup BZ09 L3 -2 92 M C/G
137 OE Diff.curr. superv.bus z. 10 L3 on BSZ2 | Id-sup BZ10 L3 -2 92 M C/G
138 OE Diff.curr. superv.bus z. 11 L3 on BSZ2 | Id—sup BZ11 92 M C/G
139 OE Diff.curr. superv.bus z. 12 L3 on BSZ2 | Id-sup BZ1 92 M C/G
140 K
141 K
142
143
144 OE Diff.curr. superv.bus z. 01 L1 on BSZ3 up BZ01 L1 -3 92 M C/G
145 OE Diff.curr. superv.bus z. 02 L1 on BSZ I BZ02 L1-3 92 M C/G
146 OE Diff.curr. superv.bus z. 03 L1 on B up BZ0O3 L1 -3 92 M C/G
147 OE Diff.curr. superv.bus z. 04 L1 on B —sup BZ04 L1 -3 92 M C/G
148 OE Diff.curr. superv.bus z. 05 L1 S |d-sup BZ05 L1 -3 92 M C/G
149 OE Diff.curr. superv.bus z. 06 L1 BS ld—sup BZ06 L1 -3 92 M C/G
150 OE Diff.curr. superv.bus z. 0, ld-sup BZ07 L1 -3 92 M C/G
151 OE Diff.curr. superv.bu ld—sup BZ08 L1 -3 92 M C/G
152 OE Diff.curr. superv.bus ld—sup BZ09 L1 -3 92 M C/G
153 OE Diff.curr. superv. ld—sup BZ10 L1 -3 92 M C/G
154 OE Diff.curr. superv.b L1onBSZ3 |ld-sup BZ11 L1 -3 92 M C/G
155 OE Diff.curr. s b z.12L10on BSZ3 | Id-sup BZ12 L1 -3 92 M C/G
156
157
158
159
L 4
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FNo Event | Logical function Short text SM-No 4Alarm
buffer (text on LC display) characte-
ristic
160 OE Diff.curr. superv.bus z. 01 L2 on BSZ3 | Id—sup BZ01 L2 -3 92 C/G
161 OE Diff.curr. superv.bus z. 02 L2 on BSZ3 | ld-sup BZ02 L2 -3 9 M C/G
162 OE Diff.curr. superv.bus z. 03 L2 on BSZ3 | ld—sup BZ03 L2 -3 9 M C/G
163 OE Diff.curr. superv.bus z. 04 L2 on BSZ3 | ld—sup BZ04 L2 -3 M C/G
164 OE Diff.curr. superv.bus z. 05 L2 on BSZ3 | Id-sup BZ05 L2 -3 92 M C/G
165 OE Diff.curr. superv.bus z. 06 L2 on BSZ3 | Id-sup BZ06 L2 -3 M C/G
166 OE Diff.curr. superv.bus z. 07 L2 on BSZ3 | ld—sup BZ07 L2 -3 2 M C/G
167 OE Diff.curr. superv.bus z. 08 L2 on BSZ3 | ld-sup BZ08 L2 -3 92 M C/G
168 OE Diff.curr. superv.bus z. 09 L2 on BSZ3 | ld-sup BZ09 L 92 M C/G
169 OE Diff.curr. superv.bus z. 10 L2 on BSZ3 | Id—sup BZ10 L2 92 M C/G
170 OE Diff.curr. superv.bus z. 11 L2 on BSZ3 | ld-sup B 92 M C/G
171 OE Diff.curr. superv.bus z. 12 L2 on BSZ3 | Id-sup BZ1 — 92 M C/G
172 K
173 K
174
175
176 OE Diff.curr. superv.bus z. 01 L3 on B d-sup BZ01 L3 -3 92 M C/G
177 OE Diff.curr. superv.bus z. 02 L3 on —sup BZ02 L3 -3 92 M C/G
178 OE Diff.curr. superv.bus z. 03 L3 o |d-sup BZ03 L3 -3 92 M C/G
179 OE Diff.curr. superv.bus z. 04 L3 |d—sup BZ04 L3 -3 92 M C/G
180 OE Diff.curr. superv.bus z. 05 n |d-sup BZ05 L3 -3 92 M C/G
181 OE Diff.curr. superv.bus®. 06'&3 on BSZ3 | Id—sup BZ06 L3 -3 92 M C/G
182 OE Diff.curr. superv.bus Non BSZ3 | Id-sup BZ07 L3 -3 92 M C/G
183 OE Diff.curr. super 8 L3'on BSZ3 | Id-sup BZ08 L3 -3 92 M C/G
184 OE Diff.curr. superv. . 3onBSZ3 | ld-sup BZ09 L3 -3 92 M C/G
185 OE Diff.curr. supgrv.busyz. 10 L3 on BSZ3 | Id—sup BZ10 L3 -3 92 M C/G
186 OE Diff.curr. s .11 L3on BSZ3 | Id-sup BZ11 L3 -3 92 M C/G
187 OE Diff.cur bus z. 12 L3 on BSZ3 | Id-sup BZ12 L3 -3 92 M C/G
188
189
190
191
L 4
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FNo Event | Logical function Short text SM-No Alagm

buffer (text on LC display) characte-

ristic
192 OE Measured value supv. I-SUM MEAS in sup:BXY 1 C/G+BN
193 OE 15V supply supervision FE 15V-superv.:BXY 1 C/G+BN
195 OE 0V supply supervision FE 0V-superv..BXY 1 C/G+BN
196 OE Failure in auto. testing: BSZ 1 L1 FLT AUT L1 -1:BXY on C+BN
197 OE Failure in auto. testing: BSZ 2 L1 FLT AUT L1 -2:BXY 1) C+BN
198 OE Failure in auto. testing: BSZ 3 L1 FLT AUT L1 -3:BXY 1 Y1) C+BN
199 OE Failure in auto. testing: BSZ 1 L2 FLT AUT L2 -1:BXY 0/ 511 C+BN
200 OE Failure in auto. testing: BSZ 2 L2 FLT AUT L2 -2:BXY 1 51 1) C+BN
201 OE Failure in auto. testing: BSZ 3 L2 FLT AUT L2 -3:BX 0N 51 1) C+BN
202 OE Failure in auto. testing: BSZ 1 L3 FLT AUT L3 -1:BXY on 51 1) C+BN
203 OE Failure in auto. testing: BSZ 2 L3 01 51 1) C+BN
204 OE Failure in auto. testing: BSZ 3 L3 01 8 C+BN
205 OE Failure in auto. testing: 01 9|5 M -
(com. alarm)
206 OE 15V-supervision CU 1 10, M C/G
207 OE 24\/-supervision CU 1 10, M C/G
208 OE Request restart 215 1) C+BN
209 OE Request change CT Polarity 215 1) C+BN
210 OE Request bay out of service 215 1) C/G+BN
211 OE Request manual trip L1 215 1) C+BN
212 OE Request manual trip L2 req man Trp L2:BXY 215 1) C+BN
213 OE Request manual trip L3’ Q req man Trp L3:BXY 215 1) C+BN
214 OE Request manual trip L1 reqg man T L123:BXY 215 1) C+BN
215 OE Request bay (Grou alz@) no alarm text - 29, M -
216 K
217
219
220
222
223
L 4
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A.1.3 Basis for selection of the stabilization factor k IS
Step 1: To determine the pointin ti which saturation
The relationship between the point (in time) at which occurs, the burden factor u m onsidered.
saturation occurs and the stabilisation factor is estab-
lished.
Ix=ulgat
The following condition must be fulfilled in order to
prevent bus zone tripping for an external fault 4)( Isat
(refer fig A.9.1) 9 \
2 Ty sin oTs K > I (c1) e—
2sinwlg K> 1 (c2)

Figure A.9. t/time characteristic

Il /_ﬂ_I_K If CTis burdened with Ix=ulggt , then it will satu-
rate afteptime Tg whereby area ARNY = area B
Ts T
J I sin ot = J I, sin ot (c3)
0

E 0
\Q u (1-cos wTg) = 2 (cd)
@ If equations ¢2 and ¢4 are combined, then:

o) T
e o

K>U/4 Ju-1 (ch),
Figure A.9.1 Short—circuit on a feeder with CT saiifatio The stabilization factor must be chosen according to

/'S condition ¢b.

Q
o
&

L 4
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A.1.4 Connection diagrams

L1 L2 L3
et e e SURFACE_I\/IOUNTIN@ CASE _ _
FLUSH MOUNTING CASE )
- —_ 8B2 | ® 5C3 Trip command L1/1 =
B —
4? I ' 8B [ L 6C3 1 Trip command L1/2 %
Z (V) 782 ' e — 5C2 Trip command L2/1 E
'HE L2 7B1 ‘ K2 < J/ 6C2 Trip command L2/2 z
z I3 ' 2! ® — 5C1 ' Trip command L3/1 E
[
PO gy I3 6B1 ‘ K3 J// 6C1 Trip command L3/2 —
117 1 178 |
(4] le SB2 | © 6C4 5]
5] Ie . 5B1 ‘ 5C4 ! 0]
L+ Isol 1/0N 1) 8E4 BE1 604 | Trip command /1 (29|
@ Le: Isol 1/OFF 1 - ZBEZ K4 6D2 Trip command /2 %
[
A Eﬂn 8E3 B 6D1 73]
% L+: Isol 2/ON ") 7E4 ZBEB 603 (45 ]
—_L+: Isol 2/0FF " L TE2 BE4 D4 transfer trip e |
\TAV % L Isol 2 763 Edy NS 503 %
— L+ Isol 3/0N” 8E1 BES 7D2 Bay out of service D
L —¢ — L+ Isol 3/0FF 1) | e ZBEB i | o %
L K T 7] L7 804 | Unitfault 1 m
Kl D2 ! Unitfault2 —
= L+ lsol 4/ON 1) . BE4 BE7 M2 ’_J/; 8 nit fau
. B — L+: Isol 4/OFF 1) 6E2_| ZBEB 81y %
o 658 Nt 803 [13]
% L+: Isol 5/0N 1) ' 5E4 4 ZBES BE17 2E4 .\ L+: Circuit breaker—TRIP ’ﬁ_ZJ
1L+ Isol 5/0FF ! 5E2 BET0 ¢ o BE18 2E2 ]
% L:Isol 5 5E3 . e 26 | L %
r 1 L+ initialize BF L1 boapr ! BET1 BE15 3E3 ' L+: BF-start |
% L+ initialize BF L2 4E2 ZBHZ \ | ] 2 | L= %
—— s initialize BF 13 183 BE13 BE16 Z 3E1 L+: Circuit breaker—test E
. 1 1 f > 1 _ LU0 |
% L~ ST BE19 fgl t+' Circuit breaker—fault AL
E L+: Circuit breakerCLOSE com 4E4 ZBEM Z 163 L; 170 |
[44] = r SE ‘ BE20 Z 1E2 ' L+: Bay out of service L
I 172 |
\ B | L =
1L+ Auxiliary Supply: 501 , L
ol ) = '
147 4
' fibre optic interface
$ o RxD i ici > *TXD .-
communication to master unit
[L]— HC !
7SS521- BAY UNIT Legend:

1) factory setting:

Isol ON = LED red
Isol OFF = LED green

GiguredA.9.3 Connection diagram bay unit

BE: Binary input

M:  Annunciation relay

K: Triprelay

BF:  Breaker failure protection

A-12
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——-

Front—side connection

ZPS-SK1t06

bay units

Interfaces to the

ZPS-SBK

3 _ XD
2 RxD .
£ V24
5 ! GND gperzfatlon
9 vee interface
Sub-D 1)
$-pole 7PS-SBK
]
EAZ1
4C3 ' L+
LED acknowledgement 4C4 :‘Z BE1
4C1 L+

Freeze in fault record buffer

3C3
Release fault record buffer
Release blocking after pick—up 31
3 . 302
of differential current supervision
2C3

Release blocking after isolator
failure

g

System interface
(in preparation)

fibre optic interface
820 nm, FSMA—-plug

BE4

BES

N

201 ' L+
Erase event buffer 202 E BE 6
163 | L+
free 1C4 7
]
]
)
N V'S 101 L+ -
Auxiliary supply 102 -
: _
ly in combination , 3
788520-Master Unit

with connected
opto—module

..

M 17
M 18
M19
M 20

M 21
M 22
M 23
M 24

M 25
M 26
M 27
M 28

M 29
M 30
M 31
M 32

Protection blocked

Alarm without protection blocking

Diff current supervision, bus zone selec.
Diff current supervision checkzone

Automatic testing failure
=52 |solator fault
Isolator fault=Aux. vol. fault

— 1+ 209 (Bfault

Measured value supv.
Auxiliary voltage supv. FE
Bay out of service

B, BF time overflow

Fault record buffer blocked
TRIP repeat

9B Breaker failure / transfer trip

Figure A.9.4 Connection diagram Master Unit

TRIP-Group alarm
Unit fault 1

Unit fault 2

Legend:

BE: Binary input

M:  Annunciation relay

BF:  Breaker failure protection

Siemens AG [(May 1998
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fibre optic interface Tx 1

820 nm, FSMA—plug ' Rx

fibre optic interface . Tx 9
| | 820 nm, FSMA-plug Rx

M . .

z )

1 . '
fibre optic interface %-M 8
820 nm, FSMA—plug Rx

LT
fibre optic interface X 9
820 nm, FSMA-plug Rx
fibre optic interface

L |820nm, FSMA-plug

M -

VA

2 Ll

fibre optic interface
820 nm, FSMA-plug

ibre optic interface
820 nm, FSMA—-plug

%-%—O—TX
Rx 24

Figure A.9.5 Connection diagram Master Unit (Cont.)

L 4
] . Tx
fibre optic interface ——
820 nm, FSMA—pl ' Rx
fibre optic inte . Tx 2%
L | 820mm, ¥ lu Rx
M . .
z '
s .
et )
20 nm, FSMA—plug Rx
LT
fibre optic interface X 23
820 nm, FSMA-plug Rx
)
fibre optic interface Tx 2
L | 820 nm, FSMA-plug Rx
M . ! .
VA
5 . ’
) .
fibre optic interface Tx 20
820 nm, FSMA—plug 4_*<I;RX
fibre optic interface Tx "
820 nm, FSMA-plug %_*<-;Hx
] L Tx
fibre optic interface X 2
L |820nm, FSMA-plug Rx
M . .
Z )
6 . )
fibre optic interface %-%—'J 8
820 nm, FSMA-plug Rx
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Table A.9.2 Basic position of jumpers on ZPS—module (master unit)

ZPS-module
Jumper SBK BSZ 1 BSZ 2 BSZ3 SK 1 SK2 SK3 SK%4 SKB SK 6
X20 off off off off off off off off off off
X22 off off off off off off off off off off
X23 on on on on on on on on on on
X24 off off off off off off off off off off
X25 5-6 off off off off off off off off off
X26 off 5-6 5-6 5-6 5-6 5-6 526 5-6 5-6 5-6
X27 on on on on on on on on on on
X29 on off off off off off off off off off
X30 off on off off off off off off off off
X31 off off off off off off off off off off
X32 on on on on on on on on on on
X33 off off off off off off off off off off
X34 on off off off off off off off off off
Table A.9.3 Basic position of switche§ off ZRS—module (master unit)

ZPS—function
Switch SBK BSZ 1 BSZ % BSZ 3 SK 1 SK2 SK3 SK4 SK5 SK 6
S2
S2.1 off off off off off off off off off off
S2.2 off off off off off off off off off off
S2.3 off off off off off off off off off off
S24 off on on on on on on on on on
S2.5 off off off off off off off off off off
S2.6 off off off off off off off off off off
S3
S3.1 off on on on on on on on on on
S3.2 off off on off on off on off on off
S3.3 off on on off off on on off off on
S3.4 off off off on on on on off off off
S3% off off off off off off off on on on
S8.6 off on on on on on on on on on

1) position not relevant
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O

ZPS—function ¢
Switch SBK Y BSZ 1 BSZ 2 BSZ 3 SK1 SK2 SK3 SK 4 | SK 6
S4 6; ’
S4.1 off off off off off off off off off
S4.2 off off on off on off on off off
S4.3 off on on off off on on 0 off on
S4.4 off off off on on on on off off
S4.5 off off off off off off off on on
S4.6 off off off off off off of ff off off

1) position not relevant

Table A.9.4 Basic position of switches on EAZ-
modules
Switch S1 EAZ 1 EAZ 2
1 off off @
2 off off
3 off on
4 off off
L 4 \< ’
L 4
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O

A.1.5 Pre—setting of binary inputs and outputs IS
Table A.9.5 Pre—setting of annunciation relays and LED's of master unit %
LED-and Logical function FNo ort text
alarm on LC display)
relay-No
1 Failure with protection blocking 000 Err"BRROT BLOCK
2 Failure without protection blocking 001 ACTIVE
3 Diff current supervision selective 1 92 BZ01 L1 -2 to ld—sup BZ12 L1 -2

sup BZ01 L2 -2 to ld-sup BZ12 L2 -2
—sup BZ01 L3 -2 to ld—sup BZ12 L3 -2
d-sup BZ01 L1 -3 to ld-sup BZ12 L1 -3
|d-sup BZ01 L2 -3 to ld-sup BZ12 L2 -3

ld—sup BZ01 L3 -3 to Id—sup BZ12 L3 -3
4 Diff current supervision check zone 093 - diff sup CKZ L1; 2; 3
5 Cyclic test failure identified 2! 205 Flt aut L1 -1; 2; 3:BXY
\ Flt aut L2 -1; 2; 3:BXY

Flt aut L3 -1; 2; 3:BXY

6 Isolator failure (plausibility check CLOSED, OPEN & Isoly Flt pla:BXY
Isoly FIt run:BXY
0

simultaneously, running time supervision)
(y=1..5)

7 Isolator failure—auxiliary voltage failure Bay DC Fail:BXY

8 Circuit breaker failure 087 CB fail:BXY

9 Measured value supervision 192 Meas in sup:BXY

10 Supply voltage supervision FE \ 193 15V-superv.:BXY
195 206 207 0V-superv.:BXY

15V-superv.CU

24\-superv.CU
11 Bay out of service 015 out of serv.:BXY
12 Binary input breaker failure,ﬂr&ee d 009 -012 BF Bl err:L1; 2; 3:BXY

13 Fault record buffer blocked 089 Flt rec blocked
14 TRIP repeat 028 044 060 TripReplL1; 2; 3:BXY
15 Breaker failure / transfer thi 029 transf Trp:BXY
16 TRIP busbar "high-sp. ) 030 TRPBZ01 L1 = zzz-TRPBZ12 L1 = zzz
O TRPBZ01 L2 = zzz- TRPBZ12 L2 = zzz
TRPBZ01 L3 = zzz- TRPBZ12 L3 = zzz
zzz = Fault-No.
17 Busbar pretecti IP'command BZ1 016 032 048 TRPBZ01 L1; 2; 3 =zzz
18 i command BZ2 017 033 049 TRPBZ02 L1; 2; 3 = zzz
19 RIP command BZ3 018 034 050 TRPBZ03 L1; 2; 3 = zzz
20 TRIP command BZ4 019 035 051 TRPBZ04 L1; 2; 3 = zzz
21 n TRIP command BZ5 020 036 052 TRPBZ05 L1; 2; 3 = zzz
22 tion TRIP command BZ6 021 037 053 TRPBZ06 L1; 2; 3 = zzz
23 Busbar protection TRIP command BZ7 022 038 054 TRPBZ07 L1; 2; 3 = zzz
24 Busbar,protection TRIP command BZ8 023 039 055 TRPBZ08 L1; 2; 3 = zzz
25 Busbar protection TRIP command BZ9 024 040 056 TRPBZ09 L1; 2; 3 = zzz
26 usbar protection TRIP command BZ10 025 041 057 TRPBZ10 L1; 2; 3 = zzz
27 sbar protection TRIP command BZ11 026 042 058 TRPBZ11 L1; 2; 3 = zzz
Busbar protection TRIP command BZ12 027 043 059 TRPBZ12 L1; 2; 3 = zzz
. 92: Diff. current supervision selective 3) FNo. 30: "high-speed TRIP"
ctive alarm comprises the single alarms according to table 6.2 on common alarm for TRIP command alarm FNo. 16 — 27; 32-43 and
age 6-24. 48-59. Recognition of the alarm "high-speed TRIP" runs with a resolu-
2) FNo. 205: Periodical test alarm tion of 1 ms. Marshalling of this function to alarm relays is possible.
Collective alarm comprises all single alarms according to table 6.2 on

page 6-24.
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LED-and Logical function FNo Short text
alarm (text on LG, display)
relay—-No
29 Request bay 4 215 req restart
RaChangCTRel:BXY;
request BOS:BXY:
reg man Trp £1; U2; L3:BXY
30 no TRIP command release 014 no Trip Releas:BXY
31 not marshalled
32 not marshalled
4) FNo. 215: "request bay” 5) FNo. 14: "no TRIP commang, release”
Collective alarm comprises all single alarms according to table 6.2 on This alarm indicategfthémmissifg TRIP release via binary input at a bay
page 6-24. unit. The supervision is active only if DA 6107/ZE was set to "existent”.
Table A.9.6 Pre—settings of binary inputs of master unit
Binary inputs Short text Logical function
1 > ED acknowl LED acknowledgemient
2 >Flt rec freeze Freeze in fault reé€ord buffer (generate fault record)
3 >Flt rec rel Release faultffedord buffer (erase the stored fault records)
4 >BloDifSup rel Releasg blockinlg after pick—up of differential current supervision
5 >BlolSO Flt rel Rele@se blocking®after isolator failure
6 >Eventbuf erase Eras€ycantents of the operations and fault record buffer
7 free
Table A.9.7 Pre—settings of output relays eof bay unit
Direct 1st display line 2nd displayaline FNo | Note
address
6201 ALARM RELAY 1 Baylodof senv 7080 | Bay out of service
6400 MARSHALLING COMMAND RELAY
6401 COMMAND RELAY 1 CBF Trip [1 7051 | Breaker failure protection TRIP L1
BB Trip 1123 7040 | Busbar protection TRIP L123
CBFrp L123 7050 | Breaker failure protection TRIP L123
CBfTest L1 7060 | Circuit breaker test phase L1
6402 COMMAND RETAY 2 CBF Trip L2 7052 | Breaker failure protection TRIP L2
BB Trip L123 7040 | Busbar protection TRIP L123
CBF Trip L123 7050 | Breaker failure protection TRIP L123
CB Test L2 7061 | Circuit breaker test phase L2
6403 COMMAND RELAYVB | CBF Trip L3 7053 | Breaker failure protection TRIP L3
BB Trip L123 7040 | Busbar protection TRIP L123
CBF Trip L123 7050 | Breaker failure protection TRIP L123
CB Test L3 7062 | Circuit breaker test phase L3
6404 COMMAND RELAY 4 | BB trip L123 7040 | Busbar protection TRIP L123
CBF Trip L123 7050 | Breaker failure protection TRIP L123
CBF Trip L1 7051 | Breaker failure protection TRIP L1
CBF Trip L2 7052 | Breaker failure protection TRIP L2
CBF Trip L3 7053 | Breaker failure protection TRIP L3
CB Test L1 7060 | Circuit breaker test phase L1
CB Test L2 7061 | Circuit breaker test phase L2
CB Test L3 7062 | Circuit breaker test phase L3
6405 COMMAND RELAY 5 | BB intertrip 7070 | Busbar protection transfer trip
A-18
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Table A.9.8 Pre—set LED indications
Dir. addr. | 1st display line 2nd display line FNo Note
6300 MARSHALLING >LEDs
6301 LED1 >|sol1-Closed nm | 7000 Isolator status signal Closed fag,isalator 1
6302 LED 2 >Isol1-Open nm | 7001 Isolator status signal Opefifer isolator 1
6303 LED 3 >|sol2—Closed nm | 7002 Isolator status signal Clased forisolator 2
6304 LED 4 >|s0l2-Open nm | 7003 Isolator status signal @pen forisolator 2
6305 LED b5 >|sol3-Closed nm | 7004 Isolator status signal Clesed for isolator 3
6306 LED 6 >|s0l3-Open nm | 7005 Isolator status sighahOpenfor isolator 3
6307 LED 7 >|sol4—Closed nm | 7006 Isolator status signal Clesed for isolator 4
6308 LED 8 >|so0l4-Open nm | 7007 Isolator status signal©@pen for isolator 4
6309 LED 9 >|sol5-Closed nm | 7008 Isolator statussignal Closed for isolator 5
6310 LED 10 >|sol5-Open nm | 7009 Isolator statugysignal Open for isolator 5
6311 LED 11 not marsh 1 Nogfunctionfis alfocated to output
6312 LED 12 not marsh 1 No‘funetionlisfallocated to output
6313 LED 13 Fail com.CU nm | 190 Data‘¢ommunication link to master unit disturbed
6314 LED 14 BB Trip L123 m 7040 Busbarprotection trip command L123
CBF Trip L123 m | 7050 Breakerailure protection trip command L123
CBF Trip L1 m 7051 Breaker failure protection trip command L1
CBF Trip L2 m 7052 Breaker failure protection trip command L2
CBF Trip L3 m 7053 Breaker failure protection trip command L3
CB Test L1 m 7060 Circuit breaker test phase L1
CB Test L2 m 7061 Circuit breaker test phase L2
CB Test L3 m 7062 Circuit breaker test phase L3
6315 LED 15 BB intertrip m 47070 Busbar protection transfer trip command
6316 LED 16 Bay o.of ser hm'| 7080 Bay out of service
nm:  not memorized
m: memorized
Table A.9.9 Pre—set binary inputs
Dir. addr. | 1st display line 2ng display line FNo Note
6100 MARSHALLING >BINARY INPUTS
6101 BINARY INPUT 1 >lsol1-Closed A | 7000 Isolator status signal Closed for isolator 1
6102 BINARY INPUT 2 HIsol1-Open A | 7001 Isolator status signal Open for isolator 1
6103 BINARY INPUT 3 >|sol2-Closed A | 7002 Isolator status signal Closed for isolator 2
6104 BINARY INPUT 4 >|so0l2-Open A | 7003 Isolator status signal Open for isolator 2
6105 BINARY INPUT 5 >|sol3-Closed A | 7004 Isolator status signal Closed for isolator 3
6106 BINARY INPUT6 >|s0l3-Open A | 7005 Isolator status signal Open for isolator 3
6107 BINARY,INPU, 7 >|sol4—Closed A | 7006 Isolator status signal Closed for isolator 4
6108 BINARY INRUT'8 >|sol4-Open A | 7007 Isolator status signal Open for isolator 4
6109 BINARY INPUT 2 >|sol5-Closed A | 7008 Isolator status signal Closed for isolator 5
6110 BINARYANPUZ 10 >|sol5-Open A | 7009 Isolator status signal Open for isolator 5
6111 BINARY INRUT 11 >CBF L1 A | 7020 Circuit breaker failure initiation for phase L1
6112 BINARY INPUT 12 >CBF L2 A | 7021 Circuit breaker failure initiation for phase L2
6113 BINARY INPUT 13 >CBF L3 A | 7022 Circuit breaker failure initiation for phase L3
6114 BINARY INPUT 14 >CB-CLOSE com A | 356 Close command for bus coupler circuit breaker
6115 BINARY INPUT 15 >CBF rel A | 7024 | Circuit breaker failure protection release signal
6116 BINARY INPUT 16 >CB test A | 1156 | start three—pole circuit breaker test
6112 BINARY INPUT 17 >CB Open A | 7026 Bus coupler circuit breaker in Open status
6148 BINARY INPUT 18 not marshalled A |1 No function is allocated to input
6119 BINARY INPUT 19 >CB fall A | 7028 Circuit breaker disturbed
64120 BINARY INPUT 20 >Bay o.of ser A | 7029 Control: bay out of service
A working—contact
R: quiescent—contact
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Order—no. E50410-A0012-U501-A1-

Alarms from the bay unit for LC display and binary inputs and outputs

FNo - Function number of the alarm
MW  — measured value
EA - E: marshallable to binary input

A: marshallable to binary output (LED, alarm relay, command relay)

Table A.9.10 Marshallable output functions

FNo Short text Logical functions

5 > ED-ackn >Reset LED indications EA
56 REBOOT Initial start-up

60 LED-ackn Reset LED indications

143 15V-superv. Failure supply voltage 15 V A
145 OV-superv. Failure offset monitoring A
161 Meas in supl Measured value supervisio A
190 Fail Com.CU Data communication to‘miasternit disturbed A
511 Com Trip Protection common tri A
601 ILT [%] = Actual current of pha 1[% MW
602 IL2 [%] = Actual current of phase L204%] MW
603 IL3 [%] = Actual current of e [%] MW
604 IE [%] = Actual ear ent/[9 MW
608 IDL1 [%]= Operatio uredvalue diff current phase L1 in % MW
609 IDL2 [%]= Operati sured value diff current phase L2 in % MW
610 IDL3 [%]= Oper a sured value diff current phase L3 in % MW
611 ISL1 [%]= Operatio easured value stab current phase L1 in % MW
612 ISL2 [%]= Ope | measured value stab current phase L2 in % MW
613 ISL3 [%]= Opeérati easured value stab current phase L3 in % MW
644 f[%]= al ency f [%] MW
651 ILT = ctualicurrent in phase L1 MW
652 IL2 = ¢ urrent in phase L2 MW
653 IL3 = ctual current in phase L3 MW
654 IE = ual earth current MW
1156 >CB test >Start three—pole circuit breaker test EA
1174 CB test Circuit breaker test running

7000 >Isol1-Closed >l|solator status signal Closed for isolator 1 EA
7001 >Isol1-Open >|solator status signal Open for isolator 1 EA
7002 >|sol2-Closed >|solator status signal Closed for isolator 2 EA
7003 >|sol2-Open >|solator status signal Open for isolator 2 EA
7004 >|sol3-Closgd >|solator status signal Closed for isolator 3 EA
7005 >|s0l3-0 >|solator status signal Open for isolator 3 EA
7006 >|sol4— >|solator status signal Closed for isolator 4 EA
7007 >|sol4— >|solator status signal Open for isolator 4 EA
7008 >|sol5-Clos >|solator status signal Closed for isolator 5 EA
7009 >|sol5-Open >|solator status signal Open for isolator 5 EA
7020 >CBF L1 Circuit breaker test phase L1 EA
7021 >CBF L2 & Circuit breaker test phase L2 EA
7022 BF L3 Circuit breaker test phase L3 EA
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FNo Short text Logical functions ¢
7023 >CBF pulse >Breaker failure pulse EA
7024 >CBF release >Breaker failure release EA
7025 >TRIP release >TRIP-command release EA
7026 >CB OPEN >Bus coupler circuit breaker in Open status EA
7027 >CB CLOSE com >Circuit breaker status closed EA
7028 >CB fail >Circuit breaker disturbed EA
7029 >Bay o.of ser >Control: bay out of service EA
7030 BB Start Busbar protection common start A
7040 BB Trip L123 Busbar protection trip command L123 A
7050 CBF Trip L123 Breaker failure protection Trip comm L A
7051 CBF Trip L1 Breaker failure protection Trip comm 1 A
7052 CBF Trip L2 Breaker failure protection Trip co d A
7053 CBF Trip L2 Breaker failure protection Tgip ¢ 3 A
7070 BB intertrip Busbar protection transfer 0 A
7080 Bay o.of ser Bay out of service A
L 4 \< ,

L 4
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A.1.6 Table of direct addresses — master unit (overview) P
A.1.6.1 System and configuration data \%

Common configuration data (b
0000 7SS52 V1.00 0

4900 CONFIGURAT: BB—Configurat. ? *)
4901 BB/BZorAuxZ =Bz01/BZ01 (min. 0 — max. 4.24) 2)

0
1-4.01-12 mZOL.BZlZ,
1-4.13-24 . 4/AB01..AB12)

4902 BB/BZorAuxZ =non existent (like DA 4901) \
4924 BB/BZorAuxZ =non existent (like D m

L 4
1) D 924 are only supported by DIGSI
2) in busbar no 01-04
= bus zone no 01-12
bus coupler section no 13-24
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Bay-related configuration data

0100 DESIGN DATA: Config. Bay 01 ?

0101 TYPE :B01 =feeder bay
0102 DESIGNA:B01 =1.0
0103 BAY STA:B01 =existent
0104 CT LOC :B01 =line side
0105 CT POL :B01 =line side
0106 CT NORM:B01 =0.001
0107 BZ-1S01:B01 =on BZ01

0108 BZ-ISO2:B01 =non existent
0109 BZ-1S0O3:B01 =non existent
0110 BZ-1S0O4:B01 =non existent
0111 BZ-I1SO5:B01 =non existent

(bus side, line side)
(min. 0.001 — max. 1.000)
(min. 000.00 — max. 123.
AN

2 on BZO1 ON...

2 on AB11/AB120ON

£ on BZ01/BZO20ON ...

(section—isolat, bus—coupler, feeder bay)\g
(min. 0.0 — max. 99.9)
(existent, non existent)
(bus side, line side, non existent)Q

1) Function of isolator 4 depends an DA 5404/ZE

Siemens AG [(May 1998



A Appendix

’ Distributed Busbar/Circuit Breaker Failure Protection SIPROTEC 7SS52 — Operation manual Order—no. E5041 0—A0012—U501—A1—6

System data S
5000 CHANGE SYST./DESIGN DATA? %
5100 SYST:DATA.: System state ? \
5101 REBOOT  =blocked (blocked, released)

5102 LED COL ISO =red for CLOSED (green f. CLOSED, red f. CLOSED)

5103 FAULT RESPO =released (blocked, released)

5104 AUT LED ACK =blocked (blocked, released)

5105 FRECUENCY =50 Hz (50 Hz, 60 Hz)

5106 I>SUM SUPV =50 I/IN *) (min. 0.20 — max. 1.00)

5107 OFFSET SUPV =10 V (min. 0.10 —max. .50)

5108 15V SUPV =1.50 V (min. 0.50 —max. 2.5

5200 SYST:DATA: Serial link ?
5201 TERMBAUD CU =19200 Baud

5400 DESGN DATA: Common configur?

5401 PROT TR BUS =blocked

5402 BAY DC FAIL =OLD isol status
5403 ISOL ST 1/1 =O0LD isol status
5404 BB-ISOLAT 4 =BB-isolator

| inal current of the bay current
former
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A.1.6.2 Parameters 'S

Common parameters \%

6000 CHANGE SETTINGS ?

6100 SETTINGS: BB-Diff.Protec ? 0@

6101 STAB FAC:BZ =.65 (min. 0.10 - max. 0.80)

6102 I>DIFF. :BZ=1.00 l/Ino ) (min. 0.20 —max. 4.0

6103 STAB FAC:CZ =50 (min. 0.00 —max. 0.8

6104 I>DIFF. :CZ=1.00 I/Ino (min. 0.20 —max. 4.00)

6105 NORM BAS IN =1000.0 A 2)  (min. 20.00 — max. )

6106 TRIP EXTEND =10 s (min. 0.02 — max.

6107 Bl TRIPENAB =not existent (non existent, existent

6108 T-CB OPEN =0 S (min. 0.00 — max¢

6200 SETTINGS: Bkr.Fail Protec? \

6201 BF Bl MODE =1-chanelWithSup (1—chan , 1—chanelWithSup,
2-ch 0 Sup, 2—chanelWithSup)

6202 STAB FAC:BF =.50 max. 0.80)

6203 I>DIFF. :BF =2*I>BF (DA 6700)

6204 TIME UNBBF =25 s min. 0.05 - max. 1.00)

6207 TR REPOPMOD =single—phase ingle—phase, three—phase)
6208 T-TRIP REP=.12 s Q (min. 0.00 —max. 1.00)
______________________________ ’__ _ - o e mmmmmo oo

6205 T-BF IMPULS =50 s n. 0.05-max. 1.00)
6206 T-CB FAULT =10 s % in. 0.00 —max. 1.00)

1) rmalized nominal current related to base current transformer
urrent transformer with highest transformation ratio)

inal current of the base current trans-
ormer

3) "DA 67XY with XY = bay number 01 to 48
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6300 SETTINGS: Supervision ?

6301 ISO TRATIM =7.00 s
6302 1ISO MAL RES =alarm only

6303 DIFF SUPERYV =active
6304 T-DIFF SUPV =2 S
6305 I>SUPERV:BZ =.10  l/Ino
6306 I>SUPERV:CZ =10 I/Ino
6307 DIFF SUP BZ =alarm only

6308 DIFF SUP CZ =alarm only

6309 ZERO CR SUP =active
6310 I> ZERO CR =.50 I/Ino
6311 AUTO TEST =active
6312 TEST FAULT =alarm only
6313 I< MAN TRIP =.05 I/IN
6314 MONTBFCI=1.00 s
6315 FLTTBFCI=06 s
6316 FLTREC RELE =automatic
6317 RELE BOS BU =released

(min. 1.00 — max. 180.00)

1) (alarm only, blockAutoReleas,
block storage)
(inactive, active)

(min. 1 —-max. 10 )

2)  (min. 0.05-max. 0.80)

2)  (min. 0.05-max. 0.80)

(alarm only, blockAutoReleas,
block storage)

(alarm only, blockAutoReleas,
block storage)

(inactive, active)

2)  (min. 0.20 — max. \, 4Q0)

(inactive, active)

(alarm only, blogk pretect.)

3)  (min. 0.00 =max. %0.50)

(min. 0.02 — max.'10.00)

(min. 0.06 — Mmaxq, 1°00)

(automatic, manual) 4)
(blacked,released)

1) For supervision of run time, breaker fault and auxiliary voltage
2) Ino — Normalized nominal current related to base current transformer (current transformer with

highest transformation ratio)

3) IN — Nominal current of bay current transformer
4) Two faultrecord buffers, each 300 ms(200 ms before and 100 ms after the fault) are available.

Release ‘auto: The fault record is automatically switched over to the other memory after each
endyof afault. A previous fault record, still existing there, is overwritten.

Release manual: After storing two fault records, the fault recording function remains blocked
untifreleased via operation in DA 8300. If released, then both buffers are erased, independent

of their contents.

Siemens AG [May 1998



Appendix

Distributed Bushar/Circuit Breaker Failure Protection SIPROTEC 7SS52 - Operation manual  Order—no. E50410-A0012-U501-,

Bay-related parameters

6400 SETTINGS: StatusBay 01-48?

6401 STATUS B 01 =active (inactive, active)
6402 STATUS B 02 =active (inactive, active)

6448 STATUS B 48 =active

6500 SETTINGS: [>TripBay 01-48?

6501 I>TRIP BAY01 =.00 I/IN
6502 I>TRIP BAY02 =.00 I/IN

6548 I>TRIP BAY48 =.00  I/IN 1) (m@— max. 25.00)

6600 SETTINGS: BF OpMode 01-48?
6601 BF OPMD B01 =BZ unbalance istent, external,
unbalance, trip rep/unbal, I>query,

trip rep/I>quer, trip rep/unb imp)
6602 BF OPMD B02 =BZ unbalance e DA 6601)
RS

6700 SETTINGS: I>BF ?
6701 I>BF BAY 01=.5 / 1 (min. 0.10 — max. 2.00)
6702 I>BF BAY x 1 (min. 0.10 — max. 2.00)

[y

6748 I>BF BAY 48 =50 I/IN
L 4

) (min. 0.10 — max. 2.00)

n— Nominal current of the bay current
transformer
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C)

A.1.6.3 Commands/tests

8000 CONTROL /|TEST 2 \%
8100 TEST: Auto testing ? 1) (InputJ) @

8200 TEST: Manual trip ? 2)  (Input J)

8300 CONTROL: ReleasFltRecBuf ? 3)  (Input J) 0

8400 CONTROL: FreezeFItRecBuf ? (Input J) Q

8500 CONTROL: ReleasBloDifSup ? (Input J)(Release bl pick—up
diff curren ?)

8600 CONTROL: ReleasBlolsoMal ? (Input J)(R ocking by pick—up
isolato n time, status,
auxil Vi e failure) or test
fail

8700 CONTROL: Reset annun buf ? related to fault events

: (,(b
xS
Q)O
N
&

L 4

quires "switched off” setting DA 6311/ZE.
possible only if bay is out of service and |-bay < I-limit value DA 6313
fault record buffers are frozen, then both will be released simultaneously

pplies for operational events and fault events
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A.1.7 Table of direct addresses — bay unit (overview)

1000 PARAMETERS

1100 POWER SYSTEM DATA

1101 CT STARPNT Current transformer polarity
TOWARDS LINE Towards line
TOWARDS BUSBAR Towards busbar

Any change of this parameter is indicated to the master unit

4400 CB TEST LIVE TRIP

4401 CB TRIP L1 Circuitibreaker trip test poleL1
4402 CB TRIP L2 Circuit breaker trip test poleL2
4403 CB TRIP L3 Circuit breaker trip test poleL3
4404 CB TRIP L123 Circuit breaker trip test 3—pole

4500 COMMUNICATION MASTER UN/

4501 Com. CU Bay out of service
4502 Com. CU Bay in sevice

5700 OPERATIONAL MEASURED VALUES

5701 IL1[%)] = XXXX. X Actual current in phase L1 [%]=

5702 IL2[%] = XXXX.X Actual current in phase L2 [%]=

5703 IL3[%] = XXXX.X Actual current in phase L3 [%]=

5704 1E{%0] = XXXX.X Actual earth current [%]

5705 IDL2[%)] = XXXX. X Oper meas value diff current phase L1 in %
5706 IRL2[%)] = XXXX. X Oper meas value diff current phase L2 in %
5707BRL3[%)] = XXXX. X Oper meas value diff current phase L3 in %
5708, ISL1[%] = XXXX.X Oper meas value stab current phase L1 in %
5%7099SL2[%)] = XXXX.X Oper meas value stab current phase L2 in %
5%210 1SL3[%)] = XXXX.X Oper meas value stab current phase L3 in %
5711 f[Hz] = XXXX.X Frequency f[Hz]=
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A.1.8 Reference table for configuration parameters — bay unit

6000 MARSHALLING

6100 MARSHALLING BINARY INPUTS
pre—settings:

6101 BINARY INPUT 1
6102 BINARY INPUT 2
6103 BINARY INPUT 3
6104 BINARY INPUT 4
6105 BINARY INPUT 5
6106 BINARY INPUT 6
6107 BINARY INPUT 7
6108 BINARY INPUT 8
6109 BINARY INPUT 9
6110 BINARY INPUT 10
6111 BINARY INPUT 11
6112 BINARY INPUT 12
6113 BINARY INPUT 13
6114 BINARY INPUT 14
6115 BINARY INPUT 15
6116 BINARY INPUT 16
6117 BINARY INPUT 17
6118 BINARY INPUT 18
6119 BINARY INPUT 19
6120 BINARY INPUT 20

>jsolator 1 closed
>isolator 1 open
>jsolator 2 closed
>isolator 2 open
>jsolator 3 closed
>isolator 3 open
>jsolator 4 closed
>isolator 4 open
>jsolator 5 closed
>isolator 5 open
>CBF L1

>CBF L2

>CBF L3

A1)
A
A
A
A
A
A
A
A
A
A

A
A

>CB CLOSE com A

>CBF rel

>CB test

>CB open

not marshalled
>CB fall

>Bay o.of ser

A
A
A

6200 MARSHALLING SIGNAL RELAYS
pre—settingyBay o.of ser nm 2)

6201 SIGNAL RELAY 1

6300 MARSHALLING LED INDICATORS
pre—setting®

6301 LED 1 (red)
6302 LED 2 (green)
6303 LED 3 (red)
6304 LED 4 (green)
6305 LED 5 (red)
6306 LED 6 (green)
6307 LED 7 (red)
6308 LED 8 (green)
6309 LED 9%(red)
6310 LEDy10%(green)
63114LED~11 (red)
6322,LED 12 (red)

>|salator 4 closed
Slsolator 1 open
>Isolator 2 closed
>|§olator 2 open
>|solator 3 closed
>|solator 3 open
>|solator 4 closed
>|solator 4 open
>|solator 5 closed
>|solator 5 open
not marshalled
not marshalled

M A: working—contact, R: quiescent—contact
2% BhmM: not memorized, m: memorized

nm 2)
nm
nm
nm
nm
nm
nm
nm
nm
nm
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6313 LED 13 (red)
6314 LED 14 (red)

6315 LED 15 (red)
6316 LED 16 (red)

6400 MARSHALLING TRIP RELAYS

6401 TRIP RELAY 1

BB Trip L123
BF Trip L123
CB Test L1

6402 TRIP RELAY 2

BB Trip L123
BF Trip L123
CB Test L2

6403 TRIP RELAY 3

BB Trip L123
BF Trip L123
CBTestlL3 o

6404 TRIP RELAY 4

BB
BF Trip L123
BF Trip L1

pre—setting: S
Fail com.CU nm
BB TripL123 m %

BF Trip L123 m \

BF TripL1 m

BFTripL2 m @

BF TripL3 m

CBTestL1 m

CBTestL2 m

CBTestL3 m

BB intertrip m
Bay o.of ser nm

pre—setting:
BF Trip L1

BF Trip L2

7
X
ke

BF Trip L3

BF Trip
BF Trip

C

&

6405 TRIP RE

7000 OP.SYST

BB intertrip

FIGURATION

7100 INTEGRAIED OPERATION

7120 ORER 1st line

7121 1st line
71 2nd line
7 R 2nd line
OPER 3rd line

PER 3rd line

OPER 4th line

127 OPER 4th line

Operational measured value line 1
Operational measured value line 1 primary/secondary
Operational measured value line 2
Operational measured value line 2 primary/secondary
Operational measured value line 3
Operational measured value line 3 primary/secondary
Operational measured value line 4
Operational measured value line 4 primary/secondary
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O

A.1.9 Abbreviations P

BSZ  Protection module \

IBS Commissioning

CS Bus coupler section (sections which serve exclusively for longitudinal co@Cf bus zones and to

which no outgoing feeders are connected)

LED Light emitting diode
CB Circuit breaker
SEC Sectionalizer @

MLFB  Coded ordering number

PC Personal computer
SBK Control-operation—-interface module \
BZ Bus zone \

BF Circuit breaker failure

CBF Circuit breaker failure protection @
B Transfer busbar
ZPS Central processor module protection \
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A

Abbreviations, A — 32
Alarms, 6 — 24
Fault events — block 72, 6 — 32
Introduction, 6 — 24
Isolator, 6 — 28
Marshalling
binary outputs, 6 — 25
LED-indications, 6 — 25
Measured values for commissioning — block 74, 75, 76, 78,
6-30
Operational event recording — block 71, 6 — 28
Supervisory events, 6 — 28
Ancillary Functions, 4 — 26
Alarm relays and indications, 4 — 31
Bay out of service, 4 — 30
Event logging, 4 — 31
Fault recording, 4 — 32
Feeder—selective trip release, 4 — 26
Minimum duration of the trip command, 4 — 26
Monitoring functions, 4 — 32
Operation and indication, 4 — 31
Overcurrent controlled trip command, 4 — 26
Supervision
CB failure protection initiation, 4 — 35
CB failure protection release, 4 — 35

Differential curent supervision for linearized ¢ -
formers, 4 - 37

differential current supervision, 4 — 34

external CT circuits, 4 — 34

Isolator supervision, 4 — 35 L 2

Software, 4 — 33 \

Ancillary functions

General data, 3-6,3-7 K
Supervision, Hardware, 4 — 32 \
Appendix, A -1
Application, 2 -1

Applications functions, Overvier
Available operational and fa ts, A-3
B
the s ization factor k, A - 11

Basis for selection i
Bus coupler
Recognition o it bpgaker disturbance, 4 — 29
Recognition of sta N, 4-28
Recognition of the closing command, 4 - 28
Bus coupler bay, Detection of short—circuit in the “dead zone”
of the bus coupler, 4 — 27
Busbar protection, 3-5, 4 -4
Basic principle, 4 — 4
reshold, pick-up, 4 - 10
luation of half-cycles, 4 -7
jon, 4 -5
Summary of the measuring method, 4 — 10
ted evaluation of the initial values, 4 -9

Current—controlled reset of the TRIP command, 32
Cyclic test, 4 - 37
a

O

L 4

° 2,
Circuit-breaker failure protectiN

busbar faults, 4 — 24

during a feeder short—circuit,

General data, 3-6

Initiation by external, 4 —

Pulse mode, 4 - 23

TRIP repetition with,c sensor, 4 -19

with current sensor, 4 —"18
with TRIP r iti =21
. with unbalancij -21

protection, 4 — 18
ection, Failure of the bus coupler circuit

ing with primary values, 6 — 59
e alarms and trip signals, 6 — 60
the connections of the circuit-breaker failure pro-

Checking the current transformer polarity with load current,
59
witching the protection into service, 6 — 60
mmunication software DIGSI, 6 — 2
onfiguration examples, 5 -9
Connection diagram, Master unit, A - 14
Connection diagrams
bay unit, A-12
Master unit, A-13
Connections, Overview, 2 - 10
Connections diagrams, A — 12

D
Data for selection and ordering, 1 -2
Design, 2 -8

Device connections, 2 - 10

Fitting of the modules, 2 -9
Device settings, 6 — 36
Dimensions, 2 - 11

Bay unit, 2 - 11

Master unit, 2 - 14

E
Event records, Block 71 to 76 and 78/ZE — Examples, A -1

F

Fault analysis, 7 -2
Analysis, Failures in the communication ZE-FE, 7 - 10
Analysis of operational events, 7 -2
Check of the LEDs on the modules, 7 -5
Checking the auxiliary voltage supply, 7 -3
Replacement of fuses, 7 -3
Fault indication and analysis, Analysis, Fault buffer, 7 - 6
Features, 2 -2
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O

4
| Prerequisite and language for operati —34
Installation instruction ggft?nou}fgcﬁ%ﬂat;?gﬂg;;assfre K Us o ‘&Ck 57.6-46
Bay unit for panel or cubicle flush mounting, 5 -3 S ttingl via th inR[ rated o K71 6-36
Checking the connections, 5 -8 etings via the integrated op c '
Test and control function — bl 45

Installation instructions, 5 -1 Overation of complete unit
Check of the nominal data, 5 -4 Op tional ‘ plf h ' 6
Coding of the ZPS modules, 5 -7 pBQra lona c?n go 288 ures, ©-
Connection of the bay units in the bus coupler bay, 5 -2 T'E.ary |kr)1pu S t_f
Cubicle version of the master unit, 5 -3 Ta Ing days ou I?‘ S 21
Installation and connection, 5 -2 est and control Tuggtion B
Matching of the control voltage for the binary inputs, 5 - 4 P
Subrack version of the master unit, 5 -3
Version for panel surface mounting (FE, ZE), 5 -2

Inter—changeability, 3 -5

Isolator mimic
Bypass transfer—busbar operation, 4 — 14
Isolator treatment during auxiliary voltage supply failure,
4-13
Preferential treatment during busbar coupling via isolators,
4-13
Processing of the isolator running status, 4 — 13
Status of the feeder isolator, 4 — 17
Treament of the isolator states in the event of wire brea-

Pre—settin
Pre—settin

kage, 4 - 14 e of functions, 2 -2
usbar protection, 2 — 2
M Circuit-breaker failure protection, 2 — 3
Maintenance, 7 — 1 Digital inputs, trip outputs, 2 -5
Maintenance recommendation, 7 - 1 Fault recording, 2 -5
/ Isolator replica, 2 — 4

Marshalling possibilities, 5 - 12

Mode of operation, 4 — 1
Special treatment of the stabilizing current for t e
zone, 4 -12

Measuring and testing functions, 2 -5
Operational and fault events, 2 — 6
re—assignable alarm relays and LED's, 2 -5
Self-monitoring, 2 - 6

L 4
0 Trip output/reset, 2 -5
Service conditions, 3 -5
Operating instructions, 6 — 1 \ Setting the master unit, 6 — 1

Operating the bay unit, 6 — 33 Integrated keypad/display panel, 6 — 1

Keypad/display, 6 — 33 Confirmation keys, 6 — 2

Marshalling Control keys, 6 -2
alarm relay — block 62, 6 — 40 Functions keys for text parameters, 6 — 1
binary inputs, 6 - 37 Numerical keys, 6 — 1

Operating pre-requisites, 6 — 2
Setting the protection, 6 — 3
- 43 Initial displays — blocks 00 and 01, 6 — 4
Introduction, 6 - 3
Setting, overcurrent release of the TRIP command — block
, 6 —41 65,6-19

binary inputs — block
binary outputs, 6 —
command relays
Introduction, 6 —
LED indications,
LED indications — b

, 6

L 4
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Settings, 6 — 12
Breaker failure protection supervision, 6 — 17
circuit breaker test, 6 — 19
Differential current supervision — block 63, 6 — 14
Isolator supervision, 6 — 18
linearized current transformers, 6 — 18
Settings for protection, 6 — 19
Settings for the busbar differential protection, 6 — 12
Settings for the CBF protection — blocks 62, 66 and 67,
6-15
Settings for the pick—up characteristic — block 61, 6 — 12
Settings for the supervisory functions — block 63, 6 — 17
Station lay—out data, 6 — 4
Changing, 6 - 4
Common data station configuration — block 54, 6 — 8
configuration of the busbar — block 49, 6 - 9
Reading, 6 - 4
Station configuration — block 01, 6 - 5
System data, 6 — 10
Standards and guidelines, 3 -3
Climatic conditions, 3 -4
Electrical tests, 3-3,3-4
Mechanical tests, 3 -4

Storage, 9 -1
device, 9 -1
modules, 9 —
T \
Table of direct address
bay unit (overview), A —29
master unit (overview), A — 22
Technical data, 3 -1
General device data, 3-1,3-2 V'S
Testing and commisioning, Testing the pic of the
busbar protection, 6 — 49 &
Testing and commissioning, 6 — 48
Checking the differential current li or differential current
supervision, 6 — 52
controlled tripping O
Test steps, 6 — 53 @

Test set-up, 6 — 53

O

L 4

Check zone, 6 — 53
Test set-up, 6 — 52
Functional CBF
Checking the time d
bus zone unbalance”,
Pick—up characteristig i
zone unbalanc
Test set-up, 5
Test steps, 6
Functional

differential current limit
Bus-section specific prote\

ode of operation "“forced

de of operation “forced bus

ircuit-breaker failure protection, 6 —

endations for setting the protection, 6 — 55
ction, 6 — b5
eaker failure protection, 6 — 57
rvisory functions, 6 — 57
ent release of the, bay trip command, 6 — 58
the pick—up values for controlled tripping, 6 — 53

rc

Te
%‘[ing the pick—-up values of the BB
us—zone specific protection, 6 — 49

Check zone, 6 - 51
Test set-up, 6 — 49

U
Unpacking and repacking, 5 -1

\%

Versions, 2 -6

Bay units, 2 -6
7SS521x-5CA00-xAAOQ for panel or cubicle flush moun-
ting, 2-7
7SS521x-5DA00-xAAO0 for panel surface mounting, 2 - 6

Master unit, 2 =7
755200-xAxx0-0AAXx in subrack ES902C (SIPAC), 2 -7
755200-xBxx0-0AAXx in wall-mounted casing, 2 - 8
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